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Editorials 


OPEN VS. NEEDLE BIOPSY IN THE EARLY DIAGNOSIS 
OF PROSTATIC CANCER 


rw. RESULTS of open perineal biopsy are compared in the present issue ot 
\. M.A. Arecitives or SurGcery with those of perineal “punch” biopsy for 
the purpose of finding which ts better for the early diagnosis of unsuspected prostatic 
carcinoma. This editorial is a word of caution against the indiscriminate appheation 
of these experimental results in clinical practice 

We know that about 20% of men over 55 years of age have prostatic carcinot 
ince occult neoplasms have been repeatedly found at this rate in routine autoy 


Phus if a large enough biopsy (1. e., total prostatectomy) were done in all met 


1 


55, we would find at least 20% positive specimens. The authors tound that only 


10.5% of their random extensive open biopsies were positive; in other words, th 


pen method missed half t x<pected number ¢ cancer. ly roler to detect 
all the instances of cancer of the prostate 1 \ 5, routine radical pre 
tatectomy would be necessary 

Now, a single “punch” Ob an pected Cust 
KLensive Open specimen i proportiol amount of tl 
specimens are taken at random and the occult lesiot 
true prostate. To indicate that the “punch” biopsy 
many as 15 of ases subsequently proved to be positive 
50% erroneous ) storts the fact that clinically the needle biopsy has a greater 
usefulness. Kaufman, Rosenthal, and Goodwin * found an accuracy of © tor the 
needle biopsy (using multiple punctures) in relatively early (curable) prostatic 
carcinoma, Colby * found an over-all accuracy of 73% for needle biopsi hi 
accuracy was greater and appre ached 100% in advanced cases. They had better 
results because they had a palpable lesion to aim for, \nd this will apply for most 
of us in our clinical practice 

I would agree with the conclusion of Dr. Hudson and his co-workers that the 
punch biopsy is of greater value in proving suspected cases than for the detection 
of cancer at random. However, their conclusion that extensive open surgical biopsy 
is a better means of detecting early unsuspected cancer is subject to two eriticisms 
First, even such a major technique is only 50% accurate. And second, open biopsy 
has little clinical justification in unsuspected cases, since the authors cannot propose 


doing routine open perineal biopsies on all old men 
FRANK HIINMAN Jr., M.D 
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A. M. A. ARCHIVES OF SURGERY 


ACUTE OBSTRUCTION OF THE SMALL INTESTINE 


Hk THERAPY of intestinal obstruction has become somewhat confused in 

the minds of many surgeons in recent years. The introduction of the long 
nasogastrointestinal tubes plus widespread use of antibiotics has produced a tempo- 
rary improvement in the patients’ condition that is often dangerously misleading 
to the clinician, Thus corrective surgery has been delayed to an extent that failure 
often results. In an attempt to clarify the situation as we see it at this time, | will 
set down some of the basic principles involved, with the hope that they will be 
helpful. 

Paralytic ileus was common in the days when peritonitis was prevalent. Now 
it is infrequent and should not be confused with mechanical obstruction. There is 
always a physiologic ileus following laparotomy, the degree and duration of which 
is dependent on the amount of necessary manipulation of the small bowel. [ven in 
extensive abdominal procedures, peristalsis returns to normal in about 48 to vi A 
hours. Since most of the intestinal gas is due to swallowed air, routine use of gastric 
suction prior to, during, and immediately after anesthesia has reduced the formerly 
seen postoperative distention with subsequent 


‘ 


“gas pains” to a minimum, True 
paralytic ileus can still occur if the peritoneal cavity has been soiled or there has 
been excessive trauma from the freeing of extensive adhesions, or by the failure of 
routine use of gastric suction, which should be continued until the patient passes 
gas or peristalsis has returned to normal. 

In paralytic ileus the patient may be uncomfortable and even restless but does 
not have the acute agonizing pain seen in mechanical obstruction. There is no 
“point” tenderness, although palpation will reveal a generalized soreness which is 
often sufficient to cause “guarding’”’ by the abdominal muscles. Probably the most 
important use of the stethoscope by the surgeon is for auscultation of the abdomen. 
arly in his career he should learn to identify the sounds of normal peristalsis. 
In paralytic tleus there are no peristaltic sounds whatever if the stethoscope is used 
prior to vigorous palpation—the temporary change in position of contents in a gas- 
and fluid-filled loop of bowel by deep pressure may result in one “gurgle,” and that 
is all. Such a mechanical sound should never be confused with the regular, continued 
peristaltic waves in the normal or obstructed bowel. The leucocyte count is not 
elevated in paralytic ileus in the absence of peritonitis or infection. The scout roent- 
gen film of the abdomen shows a diffuse clouding, with all identifiable loops of small 
bowel increased in size to the same extent. 

Paralytic ileus should be treated conservatively by gastric or long-tube suction, 
supportive intravenous therapy, and sedation. Surgery would serve only to further 
endanger the patient’s life by prolonging the paralytic process. Ileostomy, so fre- 
quently done in former years, never served any useful purpose in paralytic ileus 
after repeated gastric aspiration by syringe was instituted, long before the advent 
of mechanical suction devices. 

Mechanical obstruction of the small bowel is, at the earliest characteristic diag- 
nostic signs and symptoms, a surgical emergency. Adhesive bands, internal or 
overlooked hernia, foreign bodies, torsion, or thrombosis are best treated by early 
operation, Patients appear in a state of dehydration, electrolyte imbalance, and with 


other signs of toxicity so that immediate corrective therapy may be advantageously 


instituted for a few hours prior to laparotomy. Prolonged conservative measures 
under these circumstances, on the basis of the obvious clinical improvement, is 
dangerous and avoidable. 
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Severe, almost unrelievable pain initiating mechanical obstruction is always 
present, and in patients admitted in the late stages of this disease information regard- 
ing the character of the onset can be obtained from the patient’s family or physician. 
In strangulation obstruction or thrombosis, the leucocyte count is almost invariably 
elevated early. Even in fairly late cases before perforation of the bowel has taken 
place, the peristalsis is high-pitched and regular, and each wave is associated with 
increased pain. The scout roentgen film will show widely dilated loops of small 
bowel. The approximate location of the obstruction can frequently be ascertained 


by the observation of these films, when the gas pattern can be seen to end abruptly 


Under no circumstances should a patient suspected of obstruction be given barium 
by mouth. Vomiting appears early in this disease, and the higher in the intestinal 
tract the stoppage, the earlier vomiting occurs. 

laparotomy should be done as soon as the patient’s condition permits. Gastric 
suction is instituted as soon as the patient enters the hospital. Adequate anesthesia 
is imperative and should not be local infiltration in type. Owing to the dangers of 
blood pressure changes, spinal anesthesia is feared by many anesthesiologists in the 
older age group. Modern gas-oxygen-ether inhalation is usually the safest and ts 
satisfactory. The incision should be liberal, usually longitudinal and paramedial on 
one side or the other, (ne must be prepared to meet a situation of bowel distention 
sufficient to necessitate a partial or, at times, an almost complete evisceration of the 
small bowel to get at the source of obstruction. The local procedures, done by dead 
reckoning, such as ileostomy, were seldom satisfactory, and they have been practi 
cally abandoned in modern times 

Often the question is raised as to what should be done when dealing with a 
severely ill patient with small bowel obstruction. The answer to this has too frequently 
been: Do the minimum procedure commensurate with hope of temporary relief 
This, I am sure, is, on the whole, dangerous advice. Rarely is it necessary to curtail 
a well-planned operation that completely relieves the patient of obstruction. The 
improvement of the patient’s condition on the operating table has long been recorded 
by our predecessors. Not only must one cut the constricting band, remove the gall 
stone in the ileum, or resect nonviable bowel, but one must consider other factors 

Although one may be content with releasing the obstruction in early cases, too 
frequently the patient is left with an enormous quantity of toxic small bowel contents 
which at certain stages of the disease will cause death. It is impossible to define 
the exact borderline under such circumstances when it is safe or not advisable to 
allow these obstructed contents to flow through the normal channels. With the 
release of obstruction, the blood supply, previously suppressed, soon allows normal 
absorption to take place. Also, the protective bacterial flara may have been changed 
into a more virulent one. We look back on useless fatalities in some of these cases 
and believe that many of them could have been avoided. This was recognized by 
our predecessors, and although their explanation of the cause of death might not 
meet the modern scientific concepts, patients still die if the stagnant material is left 
in situ, 

(over half a century ago surgeons were not always able to differentiate between 
the effects of peritonitis, paralytic ileus, and many forms of intestinal obstruction. 
Thus the early literature is confused by the advocates of intraperitoneal or intra- 
intestinal flushings with salt solution and the opposite school of thought demanding 
the minimum of trauma and therefore the least possible form of surgical intervention. 
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Although the latter viewpoint seems to have been generally abandoned, there has 
been a renewed interest in intestinal evacuation and, to some extent, intestinal 
flushing. 

Having observed the bad effects of allowing these small bowel contents to remain 
for nature to cope with, | have long practiced and advocated the withdrawal of this 
material on the operating table. The late George H. Monks, more than half a century 
ago, made significant contributions regarding “intestinal locations” and followed 
this with further research concerning the emptying of the intestinal contents by 
gradually fluting the bowel over a rigid, jointed metal tube of large caliber. Later 
he added flushing of the bowel through two or three segmental enterostomy openings 
Having assisted, many years ago, the late Charles Allen Porter, in a desperate situ 
ation of long-standing low small bowel obstruction, gradually to empty the intestinal 
content into a basin, | have been impressed by the importance of some such pro 
cedure. Although | am not convinced of the advantages of flushing the bowel wit] 
alt solution after it is emptied of most of its contents, | am sure that eliminatioy 
of the major portion of this material is often of vital importance. Whatever modern 
gadget is used with suction on the table to accomplish this purpose is immaterial 
\lways one must depend on a capable, understanding assistant or two to gentl 
and gradually allow one loop after another to empty its contents into the loop exteri 
orized and opened. It is amazing that such a procedure can be accomplished wit! 


nimimum trauma and intraperitoneal soiling. The ease with which the emptic 


intestine can be replaced within the abdomen is in itself enough to recommend it 


Phe improvement in the appearance of the bowel through its released blood suppl 
further supports this thesis. | am sure that only in very early obstruction witl 
nunimal small bowel stasis should the contents be left undisturbed. 

W. M.D 
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Experimental Segmental 


Its Bearing on Clinical Pericardiectomy 


HARRY G. PARSONS, M.D. 
and 
EMILE HOLMAN, M.D., San Francisco 


The wide diversity of opmion as to where 
and low much of the pericardium should be 
removed from the constricted heart in the 
surgical treatment of constrictive pericarditis 
has been the subject of much discussion and 


\ pre 


liminary report of certain signihicant exper 


some controversy by many authors.* 


mental studies was presented to the Surgical 


from the laboratory tor urgical Research 


Stantord University School ot Medicine This work 
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References 4, 10, 11, 14, 16, 18, 20 
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Lhe pericardium over the lett heart was excised and the edge ot the 


Forum of the American College of Surgeons 
in 1950 

I Xpermbents have been ana varied 
li an excellent Isaacs, Carter, and 
llaller 


in Which segmental constrictive pericarditis 


report, 


presented highly important studies 


was produced by suturing the pericardium 


to the myocardium to form a pereardial 


pocket over the area of future constriction 


and introducing a copolymer vinyl acetate 


and vinyl chloride cast into the pocket to 


catise scarring presented a concept ot 


the pathologie  phystolog ol constrictive 


pericarditis supported by abundant laboratory 


findings in which constriction of either of 


hoth ventricles is held to be of primary im 
portance, whereas constriction of the auricles 


was rarely found to be significant. In making 


application of their concept in the surgical 


correction of constrictive pericarditis, they 


suggvest that total excision of the pericardial 


remaining peri 


cardium sutured securely to form an enclosed sac over the right heart 


Superiof 
Verna Cava 
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Fig. 2 (Animal HP 7).—Marked rise in venous 
pressure in both the jugular vein and the veins of 
the lower leg occurred after constrictive pericarditis 
limited to the right heart. 


sear is to be desired, but that liberation of 
both ventricles is essential. 

The following experimental study was 
made for the purpose of further clarifying 
the surgical approach to the treatment of 
chronic constrictive pericarditis, 


CONSTRICTION OF RIGHT SIDE OF HEART 


With use of mongrel dogs, intravenous 
pentobarbital sodium ( Nembutal ) anesthesia, 
and endotracheal positive pressure respira- 
tion, the heart was exposed through a median 
sternotomy, The pericardium over the left 
side of the heart was excised. The edge of 
the retained pericardium was sutured with 
a continuous fine nonabsorbable surgical 
(silk) suture (Fig. 1) to the scarified sur- 
face of the superior vena cava, the aorta, 
the pulmonary conus, along the border of 
the right ventricle immediately to the right 
of anterior descending coronary artery, the 
posterior surface of the heart, and the in- 
ferior vena 


cava. The pericardium thus 


A. ARCHIVES OF SURGERY 


Fig. 3.—The pericardium over the left heart and 
right ventricle was excised and the remaining peri- 
cardium sutured to form an enclosed sac over the 
right auricle and auricular appendage. 


formed an enclosed sac over the structures 
of the right heart, leaving the left heart free 
of pericardium, 

Four weeks were allowed to elapse, per- 
mitting the pericardium to heal and to form 
a water-tight sac over the right heart ( Ani- 
mal HP 7). The heart was again exposed 
through a right intercostal incision and the 
pericardial sac irrigated with surgical solu- 
tion of chlorinated soda (Dakin’s solution ) 
for 30 minutes. One month later, the sac 
was injected with 18 cc. of sodium morrhuate. 
Immediately after the introduction of irri- 
tants into the pericardial sac, there was a 
rise in the venous pressure above 15 cm. of 
water in both the jugular vein and the veins 


Findings on Cardiac Catheterization Studies 
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EXPERIMENT ON SEGMENTAL PERI 
ADHESIVE PERICARDITIS, 
RIGHT AURICLE 
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VENOUS PRESSURE IN CMOF WATER 


10 is 20 25 50 3535 
WEEKS POSTOPERATIVE 
Fig. 4 (Animal HP 6).—Mild rise in the venous 
pressure of both the jugular vein and the veins of 
the lower leg occurred after constrictive pericarditis 
limited to the right auricle 
By the 20th post- 
operative week, 1400 cc. of ascitic fluid was 
killed. The 


right ventricle and auricle were small and 


of the lower leg (Fig. 2). 


removed, and the animal was 
constricted, while the left ventricle was large 


and nonconstricted. Pleural effusion was 
absent, 

In a second animal (HP 25), weighing 
17.0 kg. and treated identically as the animal 
above, ascites failed to develop, although 
there was a marked rise in the pressure in 
the jugular vein to 14 cm. of water and in 


the lower leg veins to 15 cm. of water. Two 


Fig. 5 


ARDITIS 


the remained 


the same. Cardiac catheterization was per 


years later venous pressures 
formed and the pressures recorded ( Table 1) 
The right ventricule (30/6 mm. Hg) showed 
a slight rise in the diastolic pressure above 
(10/3 


Ile), and the 


normal. The pulmonary artery mm 
Hy), the aorta (80/55 mm 
left (80/0 mm 


drop in systolic pressure 


ventricle lig) all showed a 


There was a nar 
rowing of the aortic pulse pressure. Cardiac 


output, by the direct Vick '* method, was 


low (582 
Results, the 


of the heart produces elevated peripheral 


iin. } 


Constriction of right side 


venous pressure, ascites, elevated right ven 


tricular diastolic pressure, lowered aortic 
pressure and pulse pressure, and a dimimshed 


cardiae output. 


CONSTRICTION OF RIGHT AURICLI 

With use of the same technique as above, 
the pericardium was cut and sutured so as 
to form an enclosed pericardial sac limited 
to the right auricle and auricular appendage 
(Fig. 3). The pericardium was cut away 
completely from the remaining heart. Again, 
four weeks was allowed to elapse for the 
pericardial sac to heal and to become water- 


tight before injection of irritants. Over a 


‘The main branch of the right pulmonary vein (a) and the left pulmonary vein (b) 


were isolated intrapericardially and constricted to varying degrees with an umbilical tape ligature 


(c). 
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PULMONARY VEIN 
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CONSTQICTION OF LT PULMONARY 
VEIN TO 1/2 iTS OLAMETEQ 


CONSTRICTION OF RT. PULMONARY 
VEIN TO O\AMETER 


Rt lower Leg 


Rt jugular 


5 
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1S 20 26 50 535 46 
OAYS POSTOPERATIVE 


hig. 6 (Dog HP 5).—No rise in the venous pres 
sure occurred in either the jugular vein or the veins 
of the lower leg after constriction of the main pul 
monary veins in two stages, 30 days apart 


period of 40 weeks there was a very mild 
the of both the 
jugular vein and the veins of the lower leg 


rise in venous pressure 
(Fig. 4). At the time of autopsy, there was 
no evidence of ascites or pleural effusion 
The auricular appendage was completely ob 
literated and the small right auricle was found 
to be covered by a thick constricting peri- 
On the 
auricle was thickened but the lumen appeared 


cardium, cut surface, the wall of 
large enough to conduct the blood adequately. 
the 


similarly produced in another animal (HP 


Constriction — of right auricle was 


17), weighing 18 ky. The venous pressure 
in the jugular vein (4 em, H.O) and veins 
of the lower leg (8 em. H.L.O) remained un- 
elevated after two and one-half years. Cardiac 
catheterization showed abnormal 


no pres 


Sup Vena (ava 


At 
Pulm, reins Tran 


verse 


sures (right ventricle 25/0 mm. Hg; pul- 
monary artery 25/10 mm. Hg; aorta 140/90 
mm. Hg, and left ventricle 140/0 mm. Hg). 
Cardiac output was normal (1200 cc/min. ) 
(Table ). 
Results. 
produced no signs or symptoms of constric- 


Constriction of the right auricle 


tive pericarditis. The lumen of the auricle 
has remained adequate to conduct the flow 
of blood to the right ventricle. The anterior 
the 
are covered by pericardium. The portions 


and lateral portions of right auricle 
hounded by the interauricular septum, the 
transverse sinus, the right ventricle, and the 
tricuspid valve are not covered with peri- 
cardium and are therefore not subjected to 
constriction by this structure. Since only 
one-half or less of the right auricle is covered 
by pericardium, it seems unlikely that its 
lumen could be narrowed by the constricted 
pericardium sufficiently to produce symp 
toms. Obstruction to the flow of blood into 
the right ventricle probably occurs when the 
fibrosis of the pericardium results in a con- 
stricting band around the auriculoventriculat 
vroove. We were unable to demonstrate this 


process experimentally, 


Sup Vem Cava 


Pulm veins 


Fig. 7. 


Oblique Sinus P 


DOG 


The heart has been cut away leaving the posterior pericardium and its reflection 


around the great vessels. In the human, owing to the presence of the oblique sinus, the pericardium 
completely surrounds the inferior vena cava, superior vena cava, and the pulmonary veins. The 
oblique sinus is not developed in the dog, thereby limiting the pericardial covering of the cir- 
cumlerences to two-thirds around the inferior vena cava and superior vena cava and to less than 


one-half around the pulmonary veins. 
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EXPERIMENT ON SEGMENTAL PERI( 
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Fig. &.--The inferior vena cava was constricted 
by an umbilical tape ligature to one-half its outside 
diameter at the pericardial reflection. 


CONSTRICTION OF THE PULMONARY VEINS 


The pulmonary veins were constricted in 
five animals. In four, the heart was exposed 
The 


branch of both pulmonary veins was exposed 


through a median sternotomy. main 


and freed intrapericardially by incising the 
pericardium parallel and posterior to the 
phrenic nerves (Fig. 5). In three animals 
veins constricted to 


the pulmonary were 


IRDITIS 


their outside diameter bilaterally 


by an umbilical tape ligature. One animal died 


one-half 


immediately after surgery, and the other two 
No 


anatomical cause of death was found in one 


died on the second postoperative day 


animal. The other animal had marked pul- 
monary edema and dyspnea and coughed up 
Fifteen cubic centi 
fluicl 
In the tourth animal 


bloody, frothy sputum 


mneters of sanguinous Was present im 
both sides of the chest 
(HP 2), both pulmonary veins were con 
stricted to two-thirds of the outside diameter, 
1. «., the diameter of the veins was reduced 
by one-third. This animal was followed &5 
days, and there was 10 rise in the peripheral 
venous pressure of the jugular or saphenous 
veins. At autopsy there was no pleural ef 
fusion or ascites 

In the fifth animal (HP 5), the pulmonary 
veins were exposed through right and left 
The left 
pulmonary vein was constricted to one-half 


intercostal incisions in two stages 


its diameter, and 30 days later the right pul 
monary vein was constricted to one-half its 
diameter. There was no rise in the peripheral 
venous pressure in the jugular or saphenous 


The killed in 


days, and there was no pleural effusion 


veins (Fig. 6) animal 


was 


or ascites, 


CONSTRICTION OF INFERIOR VENACAVA 
TO ¥2 ITS DIAMETER 
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Fig. 9 (Animal VC I) 


\fter constriction of the inferior vena cava to one 


half its diameter 


there was an immediate rise of the venous pressure of the lower leg, while that of the jugular 


vein remained unchanged 


By the seventh postoperative day, permanent ascites was present 
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Results.-Acute constriction of the pul- 
monary veins resulted in pulmonary edema, 
hydrothorax, and death. However, chronic 
constriction of the pulmonary veins failed 
to show pulmonary edema, hydrothorax, or 
a rise in the peripheral venous pressure. 
Less than one-half of the diameter of the 
pulmonary veins of the dog is enclosed in the 
pericardial sac (Fig. 7). It is unlikely they 
would be constricted significantly by peri- 


Fig. 10 (Animal VC 1).—An infra-red photo 
graph demonstrates the dilated and tortuous super 
ficial veins of the abdominal wall and the distended 
abdomen, 26 days after constriction of the inferior 
vena cava. 


cardial scarring. In the human (Fig. 7), 
however, owing to the presence of the oblique 
sinus, the pulmonary veins are almost com- 


pletely surrounded by pericardium. 


CONSTRICTION OF 
The 


through a right intercostal incision and was 


THE VENAE CAVAE 


inferior vena cava was exposed 


constricted with an umbilical tape ligature 
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at the pericardial reflection to one-half its 
outside diameter (Fig. 8). In the first ani- 
mal (VC 1), there was an immediate rise 
in the venous pressure of the lower leg, 
while the pressure in the jugular vein re- 
mained normal (Fig. 9). Appetite was poor, 
and markedly dilated superficial veins ap- 
peared on the abdominal wall. By the seventh 
postoperative day, the venous pressure of the 
lower leg had risen from 3 to 23 cm. of 
water, and definite signs of ascites were 
present (Fig. 10). Twenty-three hundred 
cubic centimeters of straw-colored fluid was 
removed by paracentesis, The animal was 
killed and the venous system visualized by 
roentgenogram after injection of the femoral 
vein with bismuth oxychloride.** An 
demon- 


ex- 
tensive collateral venous bed 


strated (Fig. 11). 


Was 


In a second animal (VC 5), constriction 
of the one-half its 
diameter was again produced. Again, the 


inferior vena cava to 
venous pressure of the right lower leg rose 
above 15 em. of water, and the animal de- 
veloped ascites. Following a peak venous 
pressure of 20 cm. of water on the 12th post- 
operative day, there was a gradual decline 
in the pressure, reaching a slightly elevated 
level on about the 40th postoperative day 
(Fig. 12). Ascites behaved similarly. On 
the 20th postoperative day, the ascites had 
begun to decline ; by the 100th day the physi- 
cal signs of ascites had disappeared, and by 
the 140th day ascites fluid could not be ob- 
tained by a diagnostic paracentesis (Fig. 13). 
Through a second thoracotomy, on the 140th 
day, the superior vena cava was constricted 
hetween the azygos vein and the right auricle 
to two-thirds its diameter (Fig. 14). An 
rise of the 
jugular vein from 5 to 32 cm. of water and 


immediate venous pressure in 
in the lower leg from 16 to 26 cm. of water 
occurred (Fig. 12). The ascites reappeared 
by the fifth postoperative day (Fig. 13). 


Ascites was similarly produced in a third 
animal (HP 16). Venous pressures ( Table) 
were normal in the jugular vein (8 cm. 
H.O), and markedly elevated in the veins 
of the lower leg (22 em. H2O). Normal 
intracardiac pressures found 


were upon 
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EXPERIMENT ON SEGMENTAL PERICARDITIS 


Fig. 1l.—(a) and (b) (Animal VC 1). X-rays of the injected venous system of an animal 
two months after constriction of the inferior vena cava to one-half its diameter demonstrates 
the markedly dilated collateral veins; (c) (Animal ST 1), and x-ray demonstrates the injected 
venous system of a normal animal. 
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Fig. 12 (Animal VC 5) \fter constriction of the inferior vena cava to one-half its diameter, 


there was an immediate rise of the venous pressure,of the lower leg and the development of 


ascites, followed by a gradual fall in venous pressure and the disappearance of the ascites. After 
partial constriction of the superior vena cava the venous pressure of the lower leg again rose and 
the ascites reappeared 
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Vig. 13.——(a) (Animal VC 5) One hundred forty 
days after constriction of the inferior vena cava, 
all evidence of ascites had disappeared; () on the 
18th day after constriction of the superior vena 
cava, ascites reappeared 
cardiac catheterization of the right ventricle 
(42/0 mm, Hg), pulmonary artery (30/0 
mm, Hg), left ventricle (108/0 mm, Hg), 
and aorta (145/98 mm. Hg). 

Results. 
cava by one-half its diameter resulted in a 


Constriction of the inferior vena 


rise in peripheral venous pressure, dilated 
superficial veins, ascites, an extensive venous 
collateral circulation, and normal intracardiac 
pressures, 
CONSTRICTION OF 


SIDE OF HEART 


With the same technique as described 
above for constriction of the right side of 
the heart, three animals were prepared with 
the constricting pericardium limited to the 
left side of the heart, including the left ven- 
tricle and auricle (Fig. 15). The animals 
lived normal, healthy lives for three years. 
Ascites, pleural effusion, pulmonary edema, 
and peripheral venous congestion did not 
oceur, Elevation of the venous pressures in 


486 


A. M. A. ARCHIVES OF SURGERY 


the jugular vein or the veins of the lower 
leg did not occur. Cardiac catheterization 
studies were done (Table). The right ven- 
tricular, pulmonary arterial, and left ventric- 
ular pressures were normal. The aortic sys- 
tolic not lowered; however, 


pressure was 


the pulse pressures were narrowed, Two of 


the animals had normal cardiac outputs, The 
third animal (HP 15) 
cardiac output while breathing normal air 


showed a lowered 


(20.9% oxygen). However, the animal was 
able to raise the output to normal when 
breathing air with a diminished 
content (14.8% oxygen). 

Lyons and Burwell ** have demonstrated 


oxygen 


in constrictive pericarditis the increase in 
the cardiac output with an increase in the 
heart The stroke 
diminished, but within 
will increase the cardiac output. 


rate. volume may be 


limits tachyeardia 


At autopsy, the hearts showed constriction 
of the left ventricles and auricles by a thick, 
constricting pericardium. Ascites was not 
seen, Bilateral pleural effusion of approxi- 
mately 80 to 100 ce. was found in HP 15, 
There were no gross changes in the lungs 
or liver. 

Results.- 


the heart resulted in minimal pleural effusion, 


Constriction of the left side of 


Azygos Vv 


Interior 
vena CAva 


| ff 


Fig. 14 (Animal VC 5).—One hundred forty days 
after constriction of the inferior vena cava, the 
superior vena cava was constricted between the 
azygos vein and the right auricle by one-third, 
leaving two-thirds of its diameter patent. 
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EXPERIMENT ON SEGMENTAL 


Fig. 15 


PERICARDITIS 


rhe pericardium over the right heart was excised and the edge of the remaining peri 


cardium sutured securely, to form an enclosed sac over the left heart 


diminished aortic pressure, and a decrease 
nm cardiac output. 
CONSTRICTION OF THE LEFT AURICLI 
The left auricle was constricted, with the 
use of the same technique as deseribed above 
Ascites, pleural effusion, pulmonary edema, 
and peripheral venous congestion were not 
seen, The animal lived a normal and healthy 
year until the termination of the experiment 
Venous pressures (Table) were not elevated 
in the jugular vein (10 em. H,O) or in the 
leg (7 cm. HO). An 
elevation of the left ventricular (180/0 mm 


veins of the lowe 


Hy) and aortic (175/140 mm. Hg) pres- 


sures was found on cardiac catheterization 


Catheterization of the pulmonary artery was 


not accomplished, At autopsy, the constric- 
tion of the auricle appeared similar to the 
right auricle. 

Results. 


produced no. signs or symptoms of constric- 


Constriction of the left auricle 
tive pericarditis. The anterior and lateral 
portions of the left auricle are covered with 
pericardium. The portions of the left auricle 


hounded by the transverse sinus, the inter 
auricular septum, the left ventricle, and the 
mitral valve are not covered with peri 


cardium, In the dog the oblique sinus ts 


very small or nonexistent, so that no free 
pericardium is present in this area as in the 
human with a well developed oblique sinus 
(Fig. 7). In both the human and the dog 
the pericardium does not cover more than 
one-half of the surface of the left auricle, 
and it therefore seems unlikely that constric 
tion of the pericardium would narrow the 


lumen sufficiently to produce symptoms 


COMMENT 


Constriction of the right side of the heart 
produces the majority of the signs and symp 
toms usually associated with the diagnosis 
of constrictive pericarditis. An imerease in 
the venous pressure with congestion of the 
jugular veins and veins of the lower leg, 
ascites, edema, and a diminished cardiae out 
put are usually seen. Experimental constrie 
tion of the right auricle produced none of 
these Pericardectomy 


signs or symptoms 


4#7 


a 
= 


must liberate the right ventricle if constrict- 
ing pericardium is found over this struc- 
ture. Experimental constriction of the right 
auricle and pulmonary veins did not produce 
signs of decompensation. However, a con- 
stricting ring, if found in the nearly encircling 
auriculoventricular groove should re- 
moved or divided so as to allow expansion 
of the orifice of the valve and unobstructed 
flow of blood from the right auricle to the 
ventricle. We 
such a constriction in our experiments. 


were unable to demonstrate 


Constriction of the venae cavae will pro- 
duce symptoms of constrictive pericarditis. 
constriction of the inferior 
vena cava produces venous congestion of the 
lower extremities, edema and ascites.~t Con- 
striction of the superior vena cava on the 
cardiac side of the azygos vein produces 
pleural effusion and edema and venous con- 
gestion of the upper extremities and head.§ 
Bolton,” in 1917, found in experimenting 
on cats that constriction of both superior 
and inferior vena cava led to a condition of 
dropsy similar in its distribution to that pro- 
duced by pericardial constriction, At opera- 
tion, we have found the inferior vena cava 
markedly constricted by scar in direct con- 
tinuation with the fibrotic and calcified peri- 
cardium which securely anchored the heart 
along its inferior border to the diaphragm.** 
The following is a quotation in which Beck 
and Griswold* describe the necessity of 
freeing the scar around the inferior vena cava 
in one of their experimental animals. 

The exposure through the left side of the chest 
was inadequate to permit complete resection of the 
pericardium, The region where the venae cavae 
entered the right auricle was inaccessible through 
this exposure. A striking improvement followed the 


operation, During the succeeding three weeks, how 


ever, decompensation developed. An operation was 
again carried out. An exposure was made through 
the right side of the chest. A segment of thickened 
pericardium was found adherent to the heart where 
the venae cavae entered the right auricle, and a 
band of thickened pericardium caused a partial ob 
struction to the inferior vena cava. This portion of 
the pericardium was excised and the circulation 


again improved 


t References 6 and 33. 
§ References 9, 5, and 17. 
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Pericardectomy must be extended to in- 
clude the pericardium surrounding the venae 
cavae if it is found constricting these vessels. 
If only the inferior vena cava is partially 
obstructed, the development of collateral 
direct the blood 
through a dilated superior vena cava, thereby 
reducing the pressure in veins of the legs 
and lower trunk and causing the ascites to 
disappear (Animal VC 5). Perhaps the 
delay in reducing the venous pressure and 


venous circulation will 


the disappearance of ascites in some of the 
operated cases is contingent on the time 
necessary for the development of collateral 
circulation following limited pericardectomy. 
The inferior vena cava is more frequently 
constricted than the superior vena cava, prob- 
ably as a result of the upright position which 
allows the toxic material during the period 
of pericardial effusion to collect around this 
structure, 

Constriction of the left side of the heart 
is different from that of the right side. 
Peripheral venous congestion, edema, and 
ascites do not occur. Pulmonary hyperten- 
sion, rales, dyspnea, and an accentuated 
second pulmonic sound may develop.|| Dimin- 


ished cardiac output and a narrowed pulse 


pressure were seen. Constriction of the left 
auricle produces no measurable difficulty. 
Decortication must include both ventricles, 
the venae cavae, and the auriculoventricular 
grooves if these structures are found to be 
invested by the constricting pericardium. 


SUMMARY 


Venous pressures, cardiac catheterizations, 
and cardiac output studies were made on dogs 
anatomic segments of 


with constriction of 


the heart. 

Constriction of the pericardium limited 
to the right side of the heart produced a 
marked rise in the peripheral venous pres- 
sure, ascites, and a diminished cardiac out- 
put. 

Constriction of the pericardium limited 
to the right auricle produced no rise in the 
peripheral venous pressure, no ascites, no 


|| References 8, 23, 25, and 31. 
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alteration in the cardiac catheterization pres- 


sures, and no change in the cardiac output. 

Constriction of the pulmonary veins by 
varying degrees up to the point of death has 
not produced a rise in peripheral venous 
pressure and ascites or pleural effusion. 

Obstruction of the inferior vena cava by 
one-half produced markedly dilated super- 
ficial veins, extensive collateral venous cir- 
culation, elevated venous pressure, and 
marked ascites in seven days. If the animal 
was permitted to survive, the ascites grad 
ually disappeared, only to reappear when the 
superior vena cava was constricted by one- 
third its outside diameter. This demonstrates 
the great importance of collateral circulation 
by way of the superior vena cava in prevent- 
ing or correcting ascites when the inferior 
vena cava is obstructed. 

Constriction of the left side of the heart 
did not produce peripheral venous congestion, 
edema, or ascites. Diminished cardiac out- 
put and narrowed pulse pressure were ob- 
served. 

Constriction of the pericardium limited to 
the left auricle produced no rise in the 
peripheral venous pressure, no ascites and 
no alteration in the cardiac catheterization 
pressures, 

Decortication must include both ventricles, 
the venae cavae, and the auriculoventricular 
grooves if these structures are found to be 
invested by the constricting pericardium 

Mr. Dusan Surman, laboratory technician, gave 


technical aid in the preparation of his paper 
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Ill. Use of Absorbable Gelatin Sponge (Gelfoam) in Relation to Growth 


ELLIOTT S. HURWITT, M.D. 
and 
MORTON A. ROSENBLATT, M.D., New York 


\bsorbable gelatin sponge (Gelfoam) has 
gained wide acceptance as an “absorbable 
hemostatic packing” in a large number otf 


situations involving vascular suture lines 
and the control of bleeding in various parts 
of the body evidence has been presented 
previously indicating that the absorbability 
of this substance may vary depending on 
the individual circumstances attending its 
use. The organization of absorbable gelatin 
sponge wrapped around tabricated autog 
enous arterial grafts placed im the aorta 
results in the formation of a dense fibrous 
sheath surrounding and supporting the trans 
plant.’ Such a development, while beneficial 


In many situations, would constitute a dis 


tinct disadvantage in terms of a vascular 
anastomosis in a young subject, where an 
increasing diameter at the suture line com 
mensurate with the growth of the individual 
might be of real importance. ‘The present 
study was designed to determine whether or 
not absorbable gelatin sponge interferes with 
the growth of aortic anastomoses in puppies 
EXPERIMENTAL METHOD 
This has been described in detail in previous pub 


lications ranging 


with an average weight 


Mongrel puppies were utilized 


in weight from 6 to 11.5 Ib., 


From the Surgical Research Laboratory, the 
Montefiore Hospital 

\ided by a grant from the Playtex Park Re 
search Institute. 


* References 2 and 3 


ot & General anesthesia was obtained by the 


intraperitoneal administration of small amounts of 
a standard veterinarian solution of pentobarbital 
(Nembutal), supplemented as needed by ether in 
halation. The peritoneal cavity was entered through 
a vertical midline incision. The abdominal aorta was 
mobilized for a short distance above the trifturcation 
and transected between seraphine clamps. The diam 


varied trom 4 mm. im 


10-Ib 


irrigated 


eter of the pulsating aorta 


the smaller puppies to one of 5.5 mm. in a 


pup. The ends of the divided vessel 


were 


saline solution and united with simple inter 


OOO00 


with 


rupted medium chromic absorbable (gut) 


sutures.+ The anastomosis usually required eight 


sutures, consisting of one at each lateral angle and 
wall 


knots 


On release 


three each for the anterior and posterior 


There was no attempt at eversion, and all 
were placed on the outside of the vessel 
of the occ luding ‘ lamps the immediate ooze was con 
trolled by gentle pressure over a strip of compressed 


absorbable gelatin sponge, size 1004 


which had heen 
abdominal wall 
300.000 


first 


placed around the anastomosis. The 


was closed in layers, and penicillin, units 


was given intramuscularly daily tor the three 


days 


The use of suture material armed at each end 


with an Atraumatic fine needle has greatly facili 


tated surgical repair of vessels of this small 


caliber. By passing the needle inside out at 


end ot the collap ed ve ssel, if 18 pos ible to 


wall 


including a few 


each 


include the full thickme of the vessel with 
hazard ot 
wall 


maimtained for 


467 days 


each bite and avoid the 


strands of the opposite 


Dows survival studies ex 


were 


tending for as long as including the period 


of maximum and most rapid growth. Retrograde 


aortography was performed early in the postopera 
to killing, by the 


Direct 


tive course and priot technique 


previously deseribed measurements of the 


made in the living animal whenever 


end of the 


aorta were 


possible at the growth period, and an 


autopsy was performed in every instance. In the 


+ Supplied by the Ethicon Suture 


New 
t Supplied by the Upjohn Company, Kalamazoo, 
Mich 


Laboratories 


srunswick, N. J 
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Dog A. A. G. 12. Aortograms 31 (4) and 288 (B) days postoperatively, and gross 
appears of specimen (C, D). Narrowing apparent only in B. 


Fig. 1 


gross examination, the comparative diameter of the 
anastomosis and the aorta, the degree of periaortic 
reaction, and any evidence of residual gelatin sponge 
were carefully determined. Sections of the formalin- 
fixed material, stained with hematoxylin and eosin, 
were obtained. 


EXPERIMENTAL RESULTS 

The present group consists of 14 puppies. 
Of these, four survived to adult size with 
Loss of the other 10 


animals, owing to distemper, anesthesia, and 


patent anastomoses, 


occluded vessels, was comparable to that in 
the control series of 27 puppies in which ab- 
sorbable gelatin sponge was not employed," 
and cannot be attributed to the use of this 
substance. The difficulties in maintaining 
puppies under the conditions of an unstable 
experimental colony account for the small 
size of the series. The status of the gelatin 
sponge-wrapped aortic wall in animals dying 
or killed within a few months of operation 
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AAG 212.1. 


was also of interest in comparison with the 
end-results, 

The pertinent data for the survival ani- 
Table. 


instance was the diameter of the anastomosis 


mals are summarized in the In no 
less at the time of killing than at the time of 
operation, In all of the animals surviving 
through the growth period there was an 
appreciable increase in the diameter at the 
anastomosis, although this was slightly less 
than that for the remainder of the aorta. 
There was no greater degree of periaortic 
reaction than in the control animals, and 
no Gelfoam was grossly identifiable as such. 
Brown-stained aggregates of lymphoid tissue 
were observed near the terminal end of the 
aorta in some autopsies. These were inter- 
preted grossly as lymph nodes containing 
assimilated gelatin sponge and were removed 
for further study. 


— 

4 

[ 
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Growth of Puppy, Aorta, and Anastomosis 


Weight, Lb Survival Diameter of Aorta® (Mm.) 
Period 
Dog No Initial Final Days Operation Killing Specimen Opened 
s 3s wii 7 Slight eonstrietion; postanasto 


motile dilatation; sutures not 
identifiable 

Slight constriction; postanasto 
motie dilatation; sutures iden 

tiflable 

Slight constriction; postanasto 
motie dilatation: sutures iden 

tiflable 

No narrowing (distemper) 


No narrowing: very low anas 
tomosis; sutures identifiable 
No narrowing (distemper) 


* Refers to diameter (1) at anastomosis; (2) above and below anastomosis 


Fig. 2.—Comparative aortograms 10 (.1) and 315 (6) days postoperatively in control (AA 
12), and 6 (C) and 396 (/)) days postoperatively in absorbable gelatin sponge series (AAG 2) 


Postanastomotic dilatation in latter 


2 11.5 4 407 (1) 5 6 
8 10 (1) 5 6 
iG 6 10 7 (1 ) 
12 7.5 1) 4 6.5 
13 7 él ‘ 
‘ 
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493 


A. ARCHIVES OF SURGERY 


Fig. 3.—Dog A. A. G. 3. Aortograms 7 (A) and 315 (B) days postoperatively, with post 
anastomotic dilatation in B 


lhe superiority of aortography over gross — in contrast to the uniform caliber in the early 
measurements in evaluating the functional films and the postmortem specimen (Fig. 
status of a vascular suture line is clearly 14, C, DP). It is only by having available 
demonstrated by the distinet narrowing in aortograms taken early postoperatively, for 
the late aortogram in dog No, 12 (Fig. 1B), comparison with the films in the adult ani 


Fig. 4.—Control specimen (AA 17) 194 days and absorbable gelatin sponge specimen (AAG 
3) 384 days postoperatively, showing postanastomotic dilatation in latter 
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GROWTH INASTOMOSES 


mal (as in Figs, 1, 2, and 3), that one can 
define whether a late constriction is due to 
a lag in growth or to a persistence of a detect 
created at the time of surgery 


Phe puppy 
aortograms in these figures have been en 
larged to focus on the anastomoses 

Slight degrees of postanastomotie dilata 
tion were present in every instance, with the 
anastomosis re 
his 
unilorm con 


Sscrics \ 


comparison of the early and late aortograms 


exception of the very low 


ferred to in the preceding paragraph 
is im striking contrast to the 


tours of the aortas in the control 


in control and gelatin sponge-wrapped 


) 


anastomoses is demonstrated in tigure 2 


contrast is evident Figures 3 
and 4, 


arance 


again 
in which the aortographie and gross 
comparable 


con 


firms the dilatation that develop distal to 


even this nmunimal amount of constriction im 


the growing anim il 


Vrappcd anastomose 


ypically the latin 


were 


control Residual ab 


thicker than the 


sorbable (gut) suture was seen in the speci 


th series, with a foreign body re 


action that was minimal and comparable in 


both groups. .\ slight increase in the amount 


of fibrous tissue in the adventitia at the 


anastomoses was present in the gelatin 


sponge series. Identifiable fragments of ab 


sorbable gelatin sponge were found im spect 


mens at & Ol, and 72 days after operation 


No particles of absorbable gelatin sponge 


could be demonstrated the hyperplasti 


periaorti nodes, in which large 


lymph 


macrophages were prominent 


COMMENT 


The comparatively small increments of 
growth demonstrable in the aorta of the dog 
impose certain limitations on a study of this 
nature, .\ four- or five-fold increase in the 
size of the animal may be accompamied by a 
millimeters in 


difference of only a_ few 


aortic diameter. In a previous study, com 
paring the relative effects of interrupted 
nonabsorbable (silk) and absorbable (gut) 
sutures on the growth rate of vascular an 


astomoses in puppies, it was determined that 


growth was satisfactory and approximately 
Lhe 


ditterence between the previous absorbable 


the same with either method only 


(gut) group and the present series ts the 
addition of absorbable gelatin sponge around 


the suture line 


It would appear from a study of the | ible 


that the growth rate of the gelatin sponge 


wrapped anastomoses lags slightly behind 


that observed vhen thi substance va 


omitted. The tables in the previous study 


show that even the sheht narrowing obtamed 


here may be avoided That this degree ot 


constriction may be ot whiticance | 


that sheht dilatation o 
the aorta distal to the 
(| iy Lhe 


Holman on the 


ue sted by the fact 


} 


ANASTOMOSIS 


erved recent 


mechanism ot the product ol 


ol poststenoty dilatation and the possible 


clinical imiplieations thi phe sty 


vest that even slight degrees ot constriction 


hould he 


avoided whenever po ible 


In none of the pre ent experiment 


bleeding from the suture line probles 


Under most circumstance bleeding tro 
inastomosis will respond to gentle compre 
an additional 


should ts 


sible lor 


Sion or may require uiture 


lf the bleeding or Ooze 


two 


from an area that ts macce uture 


alter completion of the anastomost there 1 
no contraindication to buttressing the vessel 
in that location with gelatin sponge Lh 
may be undertaken in either the child or the 
adult, and the wrapping of a vascular suture 


should 


present 


line in an adult with gelatin sponge 


lLlowever, the 
that it 1 


have no dll effects 


studies would indicate probably 


desirable to avoid surrounding a pediatri 


vascular anastomosis with gelatin sponge 


whenever possible 

The persistence ol the fine chrome (gut) 
sutures in readily identifiable form im the 
aorta for periods of well over a year corrob 
orates a similar observation made previously 
in this laboratory While this is at variance 
with currently accepted opimion concerning 
this substance, 


the rate of absorbability of 


more rapid absorption may he anticipated in 


and 


4 
mie 
H 
4 
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other organ systems, such as the gastro- 
intestinal tract, 

Assimilation of the absorbable gelatin 
sponge in these puppies was apparently more 
rapid and more complete than in previous 
studies with adult animals from this labora- 
tory.’ Presumably the critical factor is not 
the age of the animals, but the fact that in 
the latter group the gelatin sponge immedi- 
ately became saturated with blood, serving as 
a matrix for the organization of a connective 
tissue sheath. 


SUMMARY 


The abdominal aorta of a small series of 
puppies was divided, united with simple in- 
terrupted sutures of 00000 medium chromic 
absorbable gut, and the anastomoses wrapped 
with absorbable gelatin sponge (Gelfoam). 

Growth studies were carried out during 
prolonged survival periods. 

An increase in the diameter of the anasto- 
mosis was obtained consistently. 

The rate of growth was slightly less than 
that 
gelatin sponge had been omitted. 


observed in a control series where 
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Postanastomotic dilatation was observed 
in the gelatin sponge series, in contrast to 
the controls. 

When employed to reinforce pediatric vas- 
cular suture lines, gelatin sponge should be 
placed as a patch over a particular site rather 
than wrapped around the entire anastomosis. 
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ROBERT MAZET Jr., M.D., Los Angeles 


Coceidioidomycosis, for several decades 
recognized as an endemic infectious disease 
in the southwestern portion of the United 
States, 


affliction. 


is being recognized as a worldwide 
Its spread in this country is due 
primarily to contraction of the disease by 
the 
tioned in the endemic area during World 


War II. 


the disseminated stage of the disease is the 


members of Armed Forces while sta 


tone and joint involvement during 


exception, rather than the rule. Its ocea- 
that 


the orthopaedic surgeon be sufficiently fa 


sional appearance, however, demands 
miliar with its manifestations and behavior 
to recognize the condition when he is con- 
fronted wth it. 

Coccidioidomycosis is a deep mycotic in- 
fection caused by the fungus Coceidioides im- 
mitis. The initial, or primary, phase is usually 
This 


may be a comparatively innocuous, subclinical 


a self-limited pulmonary infection.* 


condition. It is sometimes accompanied by 


chills, fever, malaise, headache, and multiple 


joint pains. Symptoms and signs of pleural 
involvement are frequently observed, but 
many patients develop no clinical symptoms 
\fter an interval of two to six weeks lesions 
may appear in other organs, indicating the 
onset of the secondary or disseminated phase 
of disseminated coccidioidal granuloma. 

Read before the Section on Orthopedic Surgery 
at the 103rd Annual Meeting of the American Medi- 
cal Association, San Francisco, June 22, 1954 

From the Orthopedic Department, Wadsworth 
General Hospital, Veterans Administration Center, 
and the Department of Surgery, University of Cali- 
fornia School of Medicine at Los Angeles. 


* References 18 and 3. 


view, states that the organism exists in two 


Smith,'* in his comprehensive re 


forms. In the saprophytic, resting phase, the 
chlamydospores, which may be grown on 
solid media, are square, rectangular, or elip 


tical, from 2 


to 10m in length, and 2 to 5p 
The 


constitute the parasitic form. These develop 


in diameter. better-known spherules 
doubly refractile walls, and range from 10 
to OOp in diameter. The adult spherule rup- 
tures, dispersing endospores, which, in turn, 
develop into young spherules. In the resting 
form the chlamydospores survive for years 
in soil subjected to wide temperature fluc 
uations but, in general, dry. 


PATHOGENESIS 


The portal of entry is almost always the 


respiratory tract. There may be occasional 
entrance through abrasions of the skin. The 
digestive juices are believed to destroy the 
spores. The inhaled chlamydospores rapidly 
assume the spheroidal form within the host 
Che incubation period is from 10 to 40 days 
Clinically and by x-ray, the primary phase of 
the disease greatly resembles pneumonia with 
hilar adenopathy, except that it usually clears 
Within a week or 
two after the onset of symptoms allergic man 


up in about three weeks. 


ifestations develop, and the skin test becomes 
positive, Usually some minimal pulmonary 
scarring remains after the primary phase has 
resolved. This may be cavitation, calcifica 
tion, pleural effusion, or a small area of 
fibrosis. With the acquisition of sensitivity, 
as evidenced by the positive skin test, ap 
proximately 20% of the patients develop 
erythema nodosum or erythema multiforme. 

The granulomatous phase is the result of a 
dissemination of the pulmonary infection. It 
is believed by Smith to occur in less than 
0.2% of cases. The spread is endogenous by 
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way of blood stream and lymphatics and may 
involve almost any organ or tissue. It Is 
usually manifest within a few months of the 
primary infection but occasionally delays its 
appearance until after the lapse of several 
years, Immunity is conferred by a single in 
fection and is generally thought to be perma- 
nent. Animals can be infected. The disease 
has been reported in cattle, sheep, dogs, and 
rodents. In the laboratory, rabbits, mice, and 
guinea pigs have been infected, No instance 


of direct transmission from man to man, 


man to animal, or animal to animal are re 
corded, The sexes are affected equally. The 


erythematous manifestations are twice as 


common in females, whereas the granuloma 
tous dissemination ts five to seven times com 
moner in males. In members of the white 
the disseminated infec 


The death 


rate among Negroes is 23 times that of 


race the mortality of 


tion is somewhat less than 50% 


whites and among Filipinos 180 times that 


of whites. The endemic areas are southern 


Ne W Me KICO, 
Nevada, Utah, northern Mexico, Venezuela, 


California, Arizona, lexas, 


and the Chaco area of 


\rgentina 


PATHOLOGY 


The reaction of the host to coceidioidomy 


cosis is similar to that in tuberculosis, except 


that spherules are encountered. There is 
first an acute, purulent phase in which the 
inflammatory reaction is primarily leucocytic 
This is followed by a chronic granulomatous 
reaction in which monocytes, epithelioid cells, 
and giant cells are observed. Necrosis and 
caseation occur, Unless the spherules are 
identified, one cannot differentiate the lesion 
of coceidioidomycosis from tuberculosis his- 
tologically. The two diseases are occasionally 


found concomitantly.” 


HISTORICAL BACKGROUND 

Wernicke *' reported the initial case of coc- 
cidioidal granuloma, originating in Argentina 
in 1892. Rixford,'* in 1894, described the 
first case in this country. Many subsequent 
accounts of coccidioidal granuloma have ap- 
peared in the literature. General interest in 
this disease was aroused by the classic studies 
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of Gifford,? in 1936, and the subsequent re- 
ports of Dickson * and Dickson and Gifford. 
Since then instances of its appearance im 
many countries have been documented. 
Forbus and Bestebreurtj,’ in their excellent 
review in 1946, cite instances of its appear- 
ance reported in the southeastern United 
States by Lynch in 1920, in Chicago by 
Hirsch in 1923, in Brazil by Gomez and de 
\ssumpsao in 1924, and in Italy by Radaelh 
in 1930, and of reports from China, Mexico, 
and Nicaragua in 1931, Louisiana in 1934, 
Hawaii in 1935, and Kansas in 1936, They 
aver that 6,000 cases were clinically recog 
the Armed the 
States in all the quarters of the globe during 


World War II. They 


of which were fatal. Of these 95, 


nized in Forces of United 
analyze 95 cases, 50 
all but 12 
patients almost certainly contracted the dis 
ease while stationed in the known endemi 


area of southwestern United States. 


BONT AND JOINT INVOLVEMENT 


\s stated above, the disseminated phase 
of the disease occurs in a small proportion 
of cases, Both its frequency and its mortality 
are greater in the darker-skinned males. The 
frequency of bone and joint involvement is 
not known but is obviously comparatively 
rare, Only muscle and the gastrointestinal 
tract are more infrequently invaded by hema 
togenous or lymphatic seeding 

\ review of the literature disclosed reports 
of 118 cases manifesting skeletal lesions as 
follows: 

Carter ? in 1934.. his ae 70 
McMaster and Gilfillan in 1939 24 
Rosenberg et al.'° in 1942 
Goren in 1946... 
Sashin in 1946... 
Lamphier '! in 1948 
Miller and Birsner '® in 1949 
Fraser et al.* in 1951.. 
Walker, O. R., and Hall, R. in 1954... 
Thiemeyer, J. S., Jr.'% in 1954 
TOTAL 


+ Gifford, M. A 
Report to Kern County 
1926 


San Joaquin Fever, Annual 
(Calif.) Health Depart- 
ment, 


' — 
id 
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SKELETAL LESIONS IN 


Dr. W. 


Calif., believes that skeletal lesions are rela 


Huntington, of Bakersfield, 


tively more common in children than adults. 


X-RAY CHANGES 


The roentgen changes seen in coccidioido 
mycosis have been described in detail by Car 
ter.{ Benninghoven and Miller,’ and Fraser 
and his co-workers.” Several types of x-ray 
changes are enumerated. In our experience 
roentgenological manifestations, like the path- 
ological changes throughout the body gen 
erally, resemble those found in tuberculosis. 
The 


lesions are primarily destructive. There may 


Regional atrophy is the initial finding 


be periosteal proliferation with cortical ex 


pansion and sclerosis. Sometimes cortical 
erosion produces the irregularities malde 
scribed as cystlike. The cortex may be per 


forated. Rarely sequestra are observed 
Pathological fracture is an infrequent finding 

The bone lesions exhibit a predilection for 
the bony prominences——tibial tubercles, mal 
leoli, patella, trochanter, ends of clavicle, 
olecranon, and epicondyles. Involvement of 
practically every bone and of all the joints 
but shoulder and temporomandibular has 
been observed. 

Bony lesions commonly commence near 
the ends of the long bones (epiphysis, meta 
physis, or diaphysis). Their spread is not 
significantly retarded by the epiphyseal plate 
Extension into adjacent joints sometimes 
occurs. [Erosion of joint cortices may be 


observed. Soft tissue abscesses are usual. 


Joint lesions may be primarily synovial or 
subcortical 


soft 


These may extend to bone or 


tissues. Multiple bone lesions are en 


countered more often than single lesions 


ASSOCIATED LESIONS 
Active pulmonary lesions are infrequently 


old, 


involvement ts 


present. More commonly evidence of 
now quiescent, pulmonary 
discerned. Cavitation, pleural thickening, 
and parenchymal cyst formation, sometimes 
The 


and retroperitoneal nodes are 
often involved. 


t References 2 and 3. 


with calcification, are not unusual 


mediastinal 


COCCIDIOIDOMYCOSTS 


erythema nodosum is common and twice 
as frequent in women as men, as. stated 
above.' This may be accompanied by a gen 
eralized purulent pustular eruption.'” 

Practically all organs except the gastrom 
testinal tract may be invaded. The symptoms 
and signs will vary according to the organs 
involved 


DILAGNOSIS 


Diagnosis of coceidioidomycosis can be 
made positively only upon identification of 
the organisms. Typically, there is a history 
of the patient's having been in an endemic 
area, the southwestern portion of the United 
States, perhaps for only a few hours. From 
one to four weeks later symptoms and signs 


of pulmonary disease develop, Characteris 


tically, but not always, the respiratory infec 


tion clears up spontaneously in a few weeks 
During this period the allergic reaction oc 
curs, and the skin test becomes positive 

Development of the granulomatous, or dis 
seminated, phase of the disease cannot be 
distinctly separated from the primary phase 
The granulomatous spread may become mani 
fest by the development of abscesses in prac 
tically any organ or system. It is usually 
the soft tissue abscess, developed by exten 
sion from the bone lesion, which calls atten 
tion to the osseous infection. The roentgen 
changes observed in bone, simulating as they 
do those seen in tuberculosis, are not diag 
nostic. The bony lesions may also mimic 
the changes of blastomycosis, metastatic car 
cinoma, or osteomyelitis 

\ positive skin test is fairly reliable, but 
only six weeks or longer after infection. A 
negative skin test early, followed by a posi 

Increase 
little 
diagnostically but of some consequence in 


tive skin test later, is conclusive 


of the sedimentation rate is of value 
determining the activity of the disease over 
a period of time 

Eosinophilia of variable degree is present 
in approximately 20% of cases. In meningeal 
infection the spinal fluid may show a paretic 
type colloidal gold curve 

Demonstration of the spherules in pus or 
by biopsy of a lesion establishes the diagnosis 
They 


The organisms can be cultured may 
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he recovered from gastric washings, sputum, 
pleural or spinal fluid, and pus.§ 

The precipitin titer rises with the primary 
infection and within a few months disappears 
regardless of the clinical course. 

The complement fixation may rise in low 
titer during the primary disease and remain 
for a variable period. In the disseminating 
A titer of 1:32 
or greater is generally indicative of dissemi- 


case it continues to rise. 


In the 
patients who recover the titer will decline and 


nation and a poor prognostic sign. 


perhaps eventually disappear after several 
vears, (Chart). 


266- 
COMP FiK 
PRECIPITIN 


neCovery 


MILD 


Chart showing complement-fixation titers in pa- 
tients. 


DIFFERENTIAL DIAGNOSIS OF BONE COCCIDIOI- 


DAL LESIONS FROM TUBERCULOSIS 


Carter * lists the following criteria as help- 
ful in differentiating between these infections 
of bone: 


1. Tuberculosis does not have a predilection for 
bony prominences. 

2. Tuberculosis does not often have skin mani- 
festations. 

3. Tuberculosis is more frequently found in joints 
alone, which is unusual in coccidioidomycosis. 

4. Tuberculosis generally causes less destruction 
of juxta-articular bone. 

5. Tuberculosis is more likely to show destruc 
tion of nonopposing cartilagenous surfaces, coccid- 
ioidomycosis, of opposing cartilagenous surfaces. 
usually takes many 
months to develop, while coccidioidal infections may 


6. Tuberculosis of joints 


occur much more rapidly. 


TREATMENT 
No specific therapy is known, The use of 
prodigiosin at this hospital for the past five 
§ References 6 and 18. 
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years has not given conclusive results and is 
still being investigated. A regimen similar 
to that used in the treatment of tuberculosis 
is adhered to (except that streptomycin and 
the 


have no specificity for Coccidioides immitis ). 


more recent nicotinic acid derivatives 
Surgery is utilized when indicated, as in any 
other granulomatous infection. 


REVIEW OF CASES 


During the past six years, 20 cases of coc- 
cidioidal infection of the skeletal system have 
been observed. Two additional cases from 
the Veterans Administration Hospital, Long 
Beach, have also been reviewed. All patients 
were adult males. All gave definite history 
of having spent some time in an endemic 
area, The ages varied from 21 to 55 years, 
the average being 31.45 years. Thirteen were 
Negroes, of whom 10 (ne 


died. was a 


Filipino, Eight were Caucasians, of whom 
one died, The percentage of deaths among 
Negroes is 77, in the entire group 50, among 
the Caucasians 12.5. All patients exhibited 
some degree of fever and elevation of the 
sedimentation rate. 
philia. 


In six there was eosino- 
Two of the 22 patients were also 
diabetic (Cases 5 and 16). In three instances 
death resulted from involvement of the brain 
or spinal cord (Cases 1, 11, and 18). In one 
case a massive granuloma involving the 
meninges and vertebrae from C4 to D3 was 
partly removed, but the patient died (Case 
18). The course of the disease in the fatal 
In two instances 
the patients were hospitalized for only 1 
month; in one instance for 28 months, and 
in another, intermittently, for 11 years. The 
average (excluding the ll-year case) was 
8.3 months, This is a little longer than the 
time given by most 
sions the diagnosis was established by a ver- 
tebral-body needle biopsy. 


cases was usually rapid. 


authors. On two ocea- 


In two cases amputation as a life-saving 
procedure was done (Cases 3 and 6). One 
was done through the site of a pathological 
fracture of the femur with a surrounding ab- 
scess. Both patients are doing well two years 
after amputation. Neither now 


has any 


draining lesion. In another case amputation 
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SKELETAL LESIONS IN COCCIDIOIDOMYCOSIS 


was advised but refused. This patient later 
died (Case 17) 
The skeletal involvement was as follows: 


Skull 

Cervical vertebra 
Dorsal vertebra 
Lumbar vertebra 
Clavicle 

Seapula 

Ribs 

Carpus 

Pelvis 

Femur 

Tibia and fibula 
‘Tarsus 
Sternoclavicular joimt 
Elbow 

Wrist 

Knee 

Ankle 


Small bones and joints of feet 


\ssociated lesions observed in this series 
of patients, as one would expect, included, 
either from the history or during hospitaliza- 
tion, pulmonary involvement in all but five 
instances. Three of these were cases of coc- 
cidioidal meningitis in which the signs of old 
pulmonary involvement probably were over- 
looked. Two cases occurred in patients 
whose infections were of 7 and 11 years’ 
duration. I:nlargement of mediastinal or 
cervical nodes was noted in six instances, 
Erythema nodosum was observed in two 


patients. Abscesses in diverse areas were 


observed, Details as to age of patients, 


skeletal areas involved, associated lesions, 
and type of therapy instituted, etc., are shown 
in the Table. 


KEPORT OF CASES 


The course of the disease varied greatly 
in these 22 cases 

The fulminating type of dissemination is 
illustrated by Case 1 


Fig. 1—A shows the marked destruction of C5 
(reproduced by permission from Fraser, C. G.; 
Monroe, S. E., and O'Hare, J. E.: Annals of Sur 
gery, J. B. Lippincott Company, Philadelphia, July, 
1951). B shows several typical spherules seen in 
the biopsy specimen (reproduced by permission 
from Fraser, C. G.; Monroe, S. E., and O'Hare, J 
E., Annals of Surgery, J. B. Lippincott Company, 
July, 1951) 
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ig. X-rays show (left) erosion of bodies of 
1.4, L5; (middle) demineralization, thinning of cor- 
tex, and pathological fracture of left femur ; (right) 
periosteal proliferation of right tibia, and thinning 
of fibular cortex, 


A 29-year-old Negro laborer complained of head 
ache for one month, followed in a few days by a 
crick in the neck and gradually increasing paralysis 
He was thought to have a spinal cord tumor and 
was transferred to this hospital. X-rays revealed a 
destructive lesion of C5 Vertebral-body biopsy dis 
closed the spherules of coccidioidomycosis. Drainage 
of a retropharyngeal abscess, tracheotomy, and inl 
sertion of Crutchfield tongs failed to halt the rapid 
spread of the disease. He died 28 days after admis 
sion 

Figure 14 shows the marked destruction of ( 5 
Figure 18 shows several typical spherules seen in 


the biopsy specimen 


An instance of chronic low-grade infection 
of several bones, with eventual healing, is 
depicted by Case 6. 

A 53-year-old, white rancher was admitted on 
Nov. 19, 1949. He 
low-grade fever, malaise, and multiple joint pains 
for four years, with a loss of 90 Ib. (40.8 kg.) 
teen months prior to admission, an abscess of the 


had a history of intermittent 


Six 


right tibia was drained, and coccidioidomycosis iden 
tified from the pus. Three months prior to admis 
sion drainage from the left femur developed ; he fell 
and sustained a pathological fracture of this bone 
He was treated elsewhere and transferred to us in 
a spica. 

His general condition was poor, There was pro- 
fuse drainage from the left thigh. X-rays disclosed 
lesions of the left femur, right tibia and fibula, and 
of L4 and 5. On Nov. 29, 1949, amputation through 
the left thigh was performed, The wound was not 
closed. Copious drainage persisted. On Feb, 9, 1950, 
hip disarticulation was done. Eight months later, 


the wound had healed. Two years after surgery, 


the patient was working on his ranch, had gained 
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50 Ib. (22.7 kg.) was in good general health, and 
had had no recurrence of drainage. 

Figure 2 shows (left) erosion of the bodies of 
1.4 and 5; (middle) demineralization, thinning of 
cortex, and pathological fracture of left femur; 
(right) periosteal proliferation of right tibia and 
thinning of fibular cortex. 


The possibility of infection with minimum 


exposure is illustrated by Case 12. 


A 24-year-old Negro carpenter drove through 
the San Joaquin Valley in January, 1946. A month 
later he was hospitalized elsewhere for an upper 
respiratory infection. Shortly thereafter a right 

Fig 3.—A, photograph showing an abscess of 
the chest wall involving ribs and sternum. B, photo- 
graph showing an abscess of the left thigh involv- 
ing the greater trochanter. 
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SKELETAL LESIONS IN) COCCIDIOIDOMYCOSIS 


He 


was discharged after three months’ observation 


lower-quadrant pain and fever was discovered 


One month later he was readmitted with the same 
complaints. At this time a tender mass was discov 
ered in Petit’s triangle. Incision and drainage ot a 
right psoas abscess, which involved the bodies of 
L.2-3, revealed coccidioidomycosis spherules. <A 
fistula subsequently developed between the psoas 
abscess and the large bowel, necessitating iliocolos 
tomy and, later, partial colectomy. Drainage from 
the wounds persisted. There has been an insidious 


extension of the infection locally Twenty-six 


months after his first admission, the abscess had in 
vaded most of the gluteal musculature, the upper 


femur and ilium. His general condition remamed 


almost stationary, for months. Recently, on fungi 
cidin (Mystatin) therapy, all abscesses healed; he 


gained weight and strength, and left the hospital 


\n unusual occurrence of a single lesion 
persisting for 11 years without identification 


lt 


of any other focus is illustrated in Case 


\ 42-year-old Filipino, a mild diabetic, was ad 
mitted on Oct. 27, 1948, complaining of a painful 
swelling of the leit wrist for two weeks. He stated 
that he had had a similar lesion in 1942, accom 
pamed by chills and fever. The lesion was drained 
recurred, and was drained a second, then a third 
time. On admission he presented a frank abscess 


over the dorsum of the radial side of the left wrist 


with tenosynovitis of the extensor pollicis longus and 


hig. 4 1, roentgenogram showing the destruc brevis tendons. Biopsy revealed a granulomatous 
tive and productive lesion in the lower radius, take! lesion simulating tubereulosi Iwo months after 
in 1946, two years before his fourth hospitalization admission excision of the mass, including tendon 
B, roentgenogram showing recurrence of the lesion 
eight years later (Feb. 1, 1954), prior to wrist fusion 
Involvement of wrist joint is evident big. 5.—Roentgenogram showing the circum 
scribed punched-out lesions of right ischium and left 


temporal mass appeared. Drainage of the abscess ileum 


revealed coccidioidomycosis. Numerous other ab 


scesses then developed. He was transferred to this 


hospital six months after the onset of his illness 
Many bones showed lytic lesions, and there was 
continuous drainage from multiple abscesses. He 
died 28 months after the onset of his pulmonary 
symptoms 
\. Figure 34 shows an abscess of the chest wall, in 
volving ribs and sternum 
: Figure 3B shows an abscess of the left thigh, 
which involved the greater trochanter 


The presenting symptoms and course of 
the disease in Case 14 were somewhat 
bizarre. 


A 38-year-old white machinist was admitted to 
the hospital in May, 1951, complaining of right 
lower-quadrant pain of four months’ duration and 
low-grade fever. He developed a transient, non 
specific 


prostatitis, No explanation for the right 


a 4 
= 
4 
Re 
3 
< 
2 
* 
a 
4 
SOS 


sheaths, and curettage of the distal end of the radius 
revealed The 
readily. The mass recurred and was again removed 


typical spherules. wound healed 
18 months later. A third similar operation was 
necessary after another 18-month period. He was 
readmitted to the hospital for the seventh time on 
March 24, 1954. 


remarkably little limitation of function of hand or 


Astonishingly enough there was 


wrist and no evidence of any other lesion in the 
body. Wrist fusion was performed March 30, 1954 

Figure 4A shows the destructive and productive 
lesion in the lower radius; this roentgenogram was 
taken in 1946, four years after the original admis 
sion, 

Figure 42 shows recurrence of the lesion eight 
(Feb. 1, 1954). At this time there is 
evidence of involvement of the wrist joint. 


years later 


Roentgen lesions suggestive of multiple 
myeloma were found in Case 10. 


A 27-year-old Negro student was admitted to the 
hospital on March 6, 1950, complaining of a swell 
ing of the left hip, which had been present for three 
months, with rather rapid increase in size. There 
was a loss of 20 Ib, (9.5 kg.), night sweats, and a 
productive cough. He had been in San Joaquin 
valley in the summer of 1945, and approximately 
one month later there had been an upper respiratory 
infection, which cleared up spontaneously. Six days 
after admission the abscess in the region of the left 
hip was incised and drained, From this, coccidioido- 
mycosis spherules were recovered. Films showed a 
lytic lesion in the upper portion of the left ilium 
and right ischium and pulmonary fibrosis. xamina 
tion of the sputum failed to reveal any spherules 
The abscess in the region of the left hip closed 11 
months after incision. Since this date there has been 
no evidence of activity in this area. The patient was 
last seen two and one-half years after the operation, 
at which time his general health was good, There 
have been no recurrences of symptoms in the region 
of the left hip. Both bone lesions remained quiescent. 
The patient still had a chronic cough 

Figure 5 shows circumscribed punched-out lesions 
of the left ilium and the right ischium. 


A more leisurely and benign course is ex- 
emplified by Case 3. 


A 50-year-old white retired Army Colonel entered 


the hospital in December, 1948, complaining of 
malaise, weakness, fever, and much productive spu- 
tum for 10 days. Signs and x-ray changes in the 
right lung led to suspicion of a bronchogenic carci- 
noma or tuberculosis. There was an 11% eosino- 
philia and a sedimentation rate of 35 mm. The skin 
test was negative for coccidioidomycosis. Sputum 


culture (Dr. C. FE. 
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Smith's laboratory) established 
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the diagnosis. All chest signs cleared within one 
month. He was discharged at the end of six weeks. 


One month later he was readmitted with erythema 
nodosum and granulomatous ulcers on the chin, 
above the right external malleolus, and on the left 
great toe. Biopsy of the chin lesion revealed typical 
spherules. Three months later he was discharged 
with all lesions healed. 


first admission he de 
veloped a right epididymitis. X-rays revealed patchy 
areas of 


Eleven months after his 


tibia and 
fibula, right cuboid, and talus. Twelve months after 


destruction of the left lower 
his first admission he was again readmitted because 
of ulceration in the region of both ankles. X-rays 
showed involvement of both ankle joints and the 
left os calcis. A month later the right carponavicular 
joint was also partially destroyed. 

Nineteen months after his first admission, be 
cause of continuous profuse drainage in the region 
of the left ankle, a below-knee amputation was per- 
formed. Two years after his discharge from the 
hospital he was a good walker on his prosthesis. 
There had been no drainage from any area for 18 
months. 


SUMMARY 


Twenty-two cases of coccidioidomycosis 


involving the skeletal system are reviewed. 
Invasion of a single bone or joint is unusual. 
No bone or joint is immune from invasion. 
There is no differentiating pathognomonic, 
clinical, or roentgen finding, although the last 
frequently simulates that of tuberculosis. The 
diagnosis is made by identification of the 
organism, Since practically any organ of the 
body may be involved, the clinical course of 
the disease follows no definite pattern. Dis- 
semination may be rapid and fulminating, 
particularly in other than white patients. 
No specific therapy is known. 
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Comparison of Open and “Punch” Biopsy Techniques 


PERRY B. HUDSON, M.D. 

ALEX L. FINKLE, M.D. 

HAROLD M. JOST, M.D. 

ARISTIDES TRIFILIO, M.D. 

and 

ARTHUR PURDY STOUT, M.D., New York 


With the progressive increase in life span 
of the average American man, there has been 
a concomitant increase in the clinical inci 
dence of and the death rate from adenocarei- 
noma of the prostate gland.’ This increasing 
death rate from prostatic cancer seems sur 
prising when one considers that a curative 
operation for early prostatic cancer was de 
scribed almost 50 years ago.* Moreover, 
the cancer-free survival of properly selected 
prostatic cancer patients subjected to radical 
perineal prostatectomy compares favorably 
with curative 


surgery for adenocarcinoma 


arising in other parts of the body.” The in 
creasing prostatic cancer death rate must 
then be attributed to the well known fact that 
even today approximately 95% of all pros- 
tatic cancers are first diagnosed clinically in 
metastatic phase.*- Although promising pal- 
liative methods, notably castration and the 
administration of estrogenic substances, have 
altered the prognosis for the metastatically 
involved patient somewhat, such an individ- 
ual lives only 36 months, on the average, 
following establishment of the diagnosis of 
metastatic disease.® Earlier diagnosis ap- 
pears to be the only logical means by which 
the increasing cancer death rate can be al- 
tered, 

From the Departments of Urology and Pathol 
ogy, Francis Delafield Hospital, and the Institute 
of Cancer Research, Columbia University College 
of Physicians and Surgeons 
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There are no symptoms which are typical 
of early prostatic cancer, It is also apparent 
that rectal palpation appraisal of the prostate 
gland is inadequate in itself as a means of 
detecting the majority of early malignant 
growths in the prostate gland.* Tissue diag 
nosis has become the reasonable recourse to 
which urologists may turn for reliable infor- 
mation concerning the nature of prostatic en 
largement, 

Since there are objections to the prostatic 
secretion smear technique (exfoliative cytol 
ogy), attention is therefore directed to the 
surgical methods of obtaining tissue for diag 
nostic purposes.+ Both the punch and the 
open surgical perineal prostatic biopsy tech 
niques use specimens from the posterior pros 
tatic lamella.t Approximately of all 
prostatic cancers arise from this portion of 
the gland.§ A comparison of the two methods 
for the detection of early cancer seems war 
ranted, 

CLINICAL STUDIES 


The main body of clinical material is made 
uj of persons from the Bowery Series who 


did not seek medical advice or assistance 
spontaneously.” These 200 patients are per 
sons in whom the diagnosis of early prostatic 
cancer was sought without any clinical indi 
cation that the patient might harbor a malig- 
nant growth of the prostate gland. In other 
words, these patients are in essence a survey 
of a segment of the aging male population for 
early prostatic cancer. The second group, 
consisting of 13 patients, were referred to 
the urological service of the Francis Delafield 


Hospital after a clinical suspicion of malig- 


nancy had been established elsewhere. For 


* References 6 and 7. 
+ References & and 9 
t References 10 and 11. 


§ References 12 to 15 
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purposes of early cancer detection, the first 
group of patients are those to whom the 
greater significance is attached. 

ach patient in both study groups is eval- 
uated by means of medical history, complete 
physical examination, urinalysis, complete 
blood count, and blood chemistry studies, 
including nonprotein nitrogen, total protein, 
and serum electrolytes. In addition, a radio 
graphic survey of the skeletal system and the 
thorax is made, and serum acid and alkaline 
phosphatase determinations included, Intra 
venous urography and cystoscopic examina- 
tions are also performed. A final clinical im 
pression of the presence or absence of pros 
static cancer is established immediately prior 


to performance of the combined biopsy 


rECHNIOUE 


Under suitable anesthesia,’® the patient is placed 
In exaggerated lithotomy position and a No. 24 | 
prostatic urethral tractor is introduced and opened 
\tter sterile preparation and draping of the perineal 
skin, a 0.5-cm. skin incision is made just lateral to 
the median raphe at a point one-third the distance 
from the anus to the urethral bulb. The prostat: 
gland is then palpated against the prostatic tractor 
by the palmar surface of the left index finger. The 
modified Gusberg cervical punch instrument is 
then introduced through the small skin incisiot 
and is guided by the palpating finger in the rectum 
to the posterior surface of the prostate gland. The 
cups of the biopsy instrument are opened as the 
tip enters the posterior anatomical capsule and a 


core of tissue is removed 


Immediately after performance of the punch 
biopsy, an open surgical dissection of the perineum 
is pertormed by a method similar to that of Belt 
The entire posterior aspect of the prostate gland 
is thus exposed, and a wedge of tissue extending 
the breadth of the prostate gland is removed at a 
point approximately midway between the apex and 
the base of this structure. The width of the wedge 
on its posterior aspect is from 0.5 to 10 em. in 
order to facilitate longitudinal division of the biopsy 
specimens for both frozen and permanent sections 

A comparison between the surgical pathological 
diagnoses established upon tissue specimens from 
these two sources constitutes the main purpose of 
this report 

RESULTS 
tiopsies were evaluated on the basis of the 

pathological findings in the following man 
ner 


(4) If the specimen of prostatic tissue 
obtained by the punch method yielded the 
same diagnosis as that derived from micro 
scopic study of the sample removed by open 
biopsy, the punch method was designated as 
adequate, 

(B) If the prostatic specimen taken by 
punch biopsy Was proved by NMC TOSCOp 
diagnosis of the sample removed by the open 
biopsy technique to be incorrect, it was 
termed erroneous 

(C) If the tissue obtained was of other 
than prostatic origin or i the examination 


revealed it insufficient for diagnostic pur 


THE DIAGNOSTIC VALUE or THE 
PUNCH BIOPSY 
iN THE SEARCH FOR CA OF PROSTATE 


in 200 CAMS ~ BOWERY SMES 
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OX Adequate \ 
Ox Erroneous 
OX Unsatisbactory 


Figure | 


poses, or if more than one of several samples 
were considered inadequate for diagnosis, the 
biopsy was termed unsatisfactory 

Of the total of 200 consecutive Bowery 
Series survey cases, 21 were subsequently 
proved to have carcinoma and 179, benign 
prostatic tissue 

Of the 179 final diagnoses of benign pros 
tatic tissue in the Bowery Series, the punch 
specimen was (1) adequate in 134 cases, or 
69% of the total; (2) false positive in no 
instances; (3) erroneous in no INSTANCES | 
(4) inadequate in 45 instances 

In the 21 patients of the Bowery Series 
in whom the final diagnosis was carcinoma 
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of the prostate, the punch specimen was (1) 
adequate for diagnosis in 2 cases; (2) un 
satisfactory for diagnosis in 4 cases; (3) sub 
sequently established as being erroneous in 
15 cases. 

In the 13 patients of the non-Bowery Series 
in whom the final diagnosis was carcinoma 
of the prostate, the punch specimen was (1) 
adequate for diagnosis in 4 cases; (2) unsat 
isfactory for diagnosis in 3 cases; (3) subse 
quently established as being erroneous in 6 
cascs. 

The value of punch biopsy of the prostate 
in a search for prostatic cancer among these 
200 cases is shown graphically in Figure 1. 


The results from punch biopsy are consid- 


erably better when there was a preoperative 


DIAGNOSTIC ACCURACY WITH OPEN PERINEAL BIOPSY 
200 BOWERY CASES 


Figure 3 
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suspicion or diagnosis of prostatic cancer. 
The results of punch biopsy testing in the 34 
instances of cancer (viz., 21 in the Bowery 
Series and 13 general admissions), com- 
paring clinical suspicion of carcinoma with 
final microscopic diagnosis, are shown in 
ligure 2. 

The correct diagnosis of benignity was 
established by the open perineal prostatic 
biopsy technique in all 179 cases. The nu- 
merical correlation value of the open perineal 
biopsy method for benign prostatic tissue 
+-1.0. 

Of the 21 cases of the Bowery Series which 


and the final diagnosis was thus 


proved to be carcinoma, the perineal biopsy 
specimen was adequate and correct in 20 in- 
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stances. The numerical correlation value be- 
tween the diagnosis obtained by open peri- 
the 


The total diagnostic value of the 


neal biopsy and was 


+-.952. 


final diagnosis 


perineal prostatic biopsy technique is shown 
in Figure 3. 

A composite appraisal of the punch and 
perineal surgical specimens as diagnostic 
methods for detecting early prostatic cancer 
is shown in Figure 4. 


COMMENT 
The obviously lower value of the punch 
method for detecting unsuspected carcinoma 
as elucidated by the data presented in 200 
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consecutive cases is perhaps explainable upon 
two bases: (1) the inability to direct the 
punch instrument with consistently good ac 
curacy, and (2) the smaller amount of tis- 
sue, including posterior anatomical capsule, 
which is present in the punch specimen when 
compared with that obtained by the open 
technique. 

When the punch method is used for docu- 
mentation of cases of suspected or clinically 
diagnosed prostatic cancer, the accuracy of 
the method—and therefore its absolute value 
is greatly increased. lor this purpose it 
the 
armamentarium of the urologist. ‘This is es 


seems to be a worthwhile addition to 


Line oF 
corwer vative 


pera tior \ 


Capsule 


Benign prostati 
hypertrophy > 
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/ 


Figure 5 


pecially true if future statistics upon the sur 
vival rates for prostatic cancer are to be 
based upon tissue diagnoses rather than 
clinical impressions, the latter containing in 
almost any series of large size a considerable 
number of false positive impressions of 
cancer, 

Reports of enthusiasm for the punch tech- 
nique published by other workers || seem un 
warranted when one considers the lack of 


suitable tissue (posterior lamella) with 
which the punch biopsy could be compared 
The surgical pathological specimen acquired 
by any conservative prostatectomy, including 
transurethral resection, does not include 


References 10 and 18 


posterior prostatic tissue (Fig. 5). There- 
fore, a negative microscopic impression of 
prostatic cancer based solely upon punch and 
ordinary prostatectomy specimens is incon 
clusive. Prostatic cancers can and do exist 
in the unsampled, posterior portion of the 
prostate. Such undetected malignant disease 
undoubtedly accounts for the significant in- 
cidence of prostatic cancer reported within 
5 to vears following conservative pros- 
tatectomy.’” 

These several considerations have been re 
emphasized by the results of our comparative 
study of open and punch posterior prostatic 
biopsies 

SUMMARY 


\ comparison has been made between the 
values of punch biopsy and open perineal 
surgical biopsy of the prostate gland 

The punch biopsy has been shown to be 
of little value in the detection of prostate 
cancer in a survey group of 200 consecutive 
patients. 

The diagnosis made as a result of exam 
ination of tissue obtained by open perineal 
prostatic biopsy has shown a positive correla 
tion with the final pathological diagnosis of 
+-.995 in 200 cases. 

The punch biopsy is considered of no 
value whenever the diagnosis from punch 
specimens does not reveal carcinoma 

The punch biopsy is of greater value in 
documenting known or suspected cases of 
prostatic cancer than it is for the detection of 
early, curable lesions 

For the purpose of detecting prostatic can 
cer in its curable stage, open surgical biopsy 
of the prostate through the perineal ana- 


tomical other 


approach is superior to 
methods, 
This 


from the 


project was 
New York 


in part by the institutional 


supported in part by a grant 


City Cancer 


Committee and 


grant of the American 


Cancer Society to Columbia University College of 


Physicians and Surgeons 
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Diabetic Veuropathic Arthropathy of 


Summary Report of Seventeen Cases 


DONALD S. MILLER, M.D., Ph.D. 
and 
WILLIAM F. LICHTMAN, M.D., Chicago 


In neuropathic arthropathies of the feet 
there is a history of one or more of the fol 
lowing conditions: diabetes, syphilis, nerve 
and spinal defects, birth defects (idiopathic 
myelodysplasia ), trauma, alcoholism, syringo 
myelia, leprosy, poliomyelitis, and peripheral 
Phe diabeti 
the 


brought to the attention of the general pra: 


form of neuro 
feet has 


nerve disorders. 
pathic arthropathies of heen 
titioner, the internist, and the orthopedic sur 
Wherea 


formerly the 


geon with increasing frequency 
tabes of syphilitic origin was 
usual cause of these painless deformities ot 
the feet, with complicating soft tissue infec 
tions, ulcers, and osteomyelitis, the diabetu 
neuropathic foot is now showing the higher 
incidence. Perhaps there is greater alertness 
in recognition, Certainly there must be a cor 
relation with the higher incidence of diabete 
generally, coupled with poor public aware 
ness of the possible consequences of neglect 

At the same time that reports on this dia 
hetic foot disability are appearing more fre 
quently, there have been noticeably fewer re 
tahetic, 


neuropathic arthropathies 


ports of nutritional, and chemical 
Here public edu 
cation in the control of syphilis and improved 
mass nutrition may explain this fortunate 
decline. Neuropathic arthropathies resulting 
from injuries to nerves and cord during 


World War II have also shown an increase, 
From the Cook County Hospital and the Chicago 
Medical School 
Read before the Section on Orthopedic Surgery 
at the 103rd Annual Meeting of the American Medi- 
cal Association, San Francisco, June 22, 1954 


but our concern in this article is with the 


growing diabetic complication. The present 
study comy rises a series ol 17 cases seen ove 
a five-year period, 

SUMMARY CASES 


REPORT OF SEVENTEEN 


Inquiry into the history in 17 cases of dia 


hetic neuropathic arthropathy of the feet, 
seen over a five-year period, revealed that 
16 patients failed to follow the diabetic diet, 
entirely, o1 


refused treatment of the diabete 


were careless in cooperating with its medical 


management, Insulin had been preseribed in 


l6 of the cases, but only 10 of these patient 


pathtce Arthrop 


Pertod*) 


Classifications of New 


f the Feet (hwe-) ear 


Diahetes 
Taher 


Spinal dysraphin 


Idiopathle 
Aleoholle 
Traumatic eord 


Leprosy * 


S., Dr. A. Mayoral’s cases 


showed any attempt to follow instructions 
In the one well controlled case of diabetes, 
deformity did nevertheless occur 
Swelling of the foot, sweat gland dysfune 

tion, with excessive perspiration early in the 
condition and absence of perspiration later, 
eczematoid lesions of the skin, and, in a few 
cases, waxy appearance of the skin indic ated 


autonomic nervous system involvement. The 


peripheral pulses, oscillometric readings, and 


subpapillary venous plexus filling time were 
within normal range in all cases. In several 
cases thermocouple readings (U. M. A. ma 
chine) were normal. In most cases the toes 
and the plantar surface of the foot were warm 


and pink. 
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Bilateral diabetic foot deformity. Note 
“rocker sole” of right foot. 


Fig. 1. 


A typical deformity of the pseudotabes ar- 
thropathy (pied tabétique) can be seen in 
Figures 7 and &. In three cases a peculiar 
deformity of the plantar surface with con- 
vexity, or “rocker sole,” occurred. This was 
apparently due to the displacement of the 
midtarsal joint or portions of the tarsus 
(Figs. | and 2). In two cases this deformity 
caused small ulcerations at the plantar sur 
face of the foot at approximately the tarso 
Destruction of an ankle 
joint (Figs. 5 and 6) occurred after surgical 


metatarsal joints, 
intervention for a fractured ankle joint 
There was calcification of the small blood 
vessels in many instances, 

An example of metatarsophalangeal joint 
involvement with local plantar ulcerations 
and toe deformity with overriding is seen in 
ligures 9 and 10. An unusual condition of 
compounding of the skin with “bursting”’ 


Fig, 2.—Roentgenographic appearance of condi- 


tions shown in Figure | 


ankle joint. 


effect on the tissues is seen in Figures 3 and 


Fig. 3.—The “bursting” compound ankle deform 
ity, with wide gap of tissue separation at site of 


4; in this case there was involvement of 
both the tibioastragalar joint and the meta- 
tarsophalangeal joint. A great deal of bone 
destruction occurred in both areas, with a 
sudden compounding of the ankle joint im- 
mediately preceding a state of diabetic coma, 
with ensuing death. 


Taste 2.—Summary of Joint Involvement in Seven 
teen Cases of Diabetic Arthropathic Feet* 


Location Number 
Tiblotarsal joint dune 1 
Tarsal eT oe 1 
Tarsometatarsal (Lisfrane’s joint) 9 
Metatarsophalangeal 8 


Interphalangeal 
* There were several cases of multiple Joint involvement 


The anatomic joint involvement in our 
series included the tibial tarsal joint and tar- 
sal joint in one case each ; the tarsometatarsal 
joint (Lisfrane’s) in nine cases; the meta- 
tarsophalangeal joint in eight cases, and the 
interphalangeal joint in two cases. Multiple 
joint involvement occurred in several cases 
(Table 2). 

Fig. 4.—“Bursting” compound ankle problem 


seen roentgenographically. Note also the involve 
ment of metatarsophalangeal joint. 
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Fig. 5— Ankle deformity. Poor operative result. 
Extreme displacement with destruction of tibio- 
tarsal joint. 


DIFFERENTIAL DIAGNOSIS 

Although the Charcot-like deformity of the 
foot is poorly understood, it is known that an 
atfected nervous system is the immediate 
cause in the presence of a long-standing or 
neglected underlying disease, such as syphilis 
or diabetes. A history is often elicited of 
precipitating or initiating trauma in conjunc 
tion with the deformity. 

Careful neurologic examination is essential 
to thorough diagnostic appraisal. Disturb 
ances in sensation of the feet, diminished or 
absent reflexes, and reduced pupillary re 
sponses to light and accommodation are diag- 
nostically indicative. It is likewise important 
to assay the peripheral circulation, which, 
curiously, in this condition is normal. A rule 
embracing the clinical diagnostic criteria may 
be formulated : 


Fig. 6.—Note destruction of lower end of tibia 
and fibia and early absorption of astragalus. Local 
bone overgrowth is also present. 


Fig. 7.—Typical deformity of diabetic arthrop 
athy with pes planus, valgus forefoot, and short 
wide deformity 


In the presence of diabetes mellitus, a pain- 


less foot with reduction or loss of vibratory 
and position sense and diminished reflexes, 
in which physiologic trauma produces a pro 
gressive deformity with abnormal widening 
and shortening, and flattening and eversion 
of the foot; in which there 1s good peripheral 
circulation, but roentgenologic evidence of 
bone displacement with hypertrophic or 
atrophic changes—such a combination of 


conditions is unequivocably pathognomonic 
of diabetic neuropathic arthropathy of the 
foot. 

In advanced cases of gross deformity, os 
seous destruction in the involved joints and 


Fig. 8—Roentgenographic appearance of typical 
deformity shown in Figure 7. Note tarsometatarsal 
displacement (Lisfrane’s joint) and bone displace 
ment. 
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Fig. 9.—Severe overriding of toes, with deformi- 
ty, ulcerations, and cellulitis, 


Fig. 10.—Note metatarsophalangeal joint destruc- 
tion, osseous absorption, and spindle-like metatarsal 
bones 


Fig. 11,—Shortening and widening of foot as a 
result of joint destruction. 


M. A. ARCHIVES OF SURGERY 
various osseous defects are seen roentgeno- 
graphically, with periosteal proliferation and 
combined radiolucency and sclerosis, along 
with soft tissue swelling and with ulceration 
or tissue necrosis. 


Laboratory data are helpful in the treat- 
ment and prognosis but not essential to diag- 
nosis, Chemical analysis of the blood may 
show the red cells reduced to 2,000,000, in 
which case the waxy pallor of the skin and 
mucous membranes will evidence the anemia 
on physical examination. The blood urea 
nitrogen may show a 26 to 77 mg. per cent 
increase per 100 cc. Fasting blood sugar will 
he greatly increased in untreated diabetic 
cases. Urinalyses will give data typical of 
diabetes. Analysis of the spinal fluid may 
show an elevation of protein content but 
ordinarily does not do so. Oscillometric read- 
ings vary from 2 to 8 units, which are normal 
values at the calf area. 

Gangrene of an extremity or cellulitis, also 
found in diabetes mellitus, must be differen- 
tiated by involvement of the peripheral cir- 
culation, intense pain, tenderness, and diffi- 
culty in weight-bearing—none of which 1s 
symptomatic in diabetic neuropathic arthrop 
athy of the foot. The significance in diag- 
nosis of osteomyelitic destruction of bone and 
displacement of the various joints of the foot 
must also be evaluated. These, too, are as- 
sociated with pain, extreme swelling, and 
evidence of sepsis. 

The tabetic neuropathic arthropathy is 
found in tabes dorsalis with a positive Kahn 
or Wassermann reaction or positive spinal 
fluid findings. Unlike the tabetic arthropathic 


Fig. 12.—Roentgenographic (same 


case as shown in big. 11). 


appearance 
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foot, the diabetic foot shows general bone 
atrophy, greater destruction of bones and 
joints, particularly in association with infec- 
tions and soft tissue thickening, and cellulitis. 
The downward course of the diabetic foot 
deformity probably begins with either bilat- 
eral or unilateral foot thickening and degen 
erates progressively to flattening, eversion, 
and external rotation associated with destruc- 
tion of the tarsus and fragmentation, small 
bone displacement, and, eventually, extensive 
the ankle, 
joint, tarsometatarsal or metatarsophalangeal 
Ulti 


mately there may occur osseous destruction 


disruption of tibioastragalar 


joints, or any combination of these. 


and soft tissue lesions. Associated with the 
grave joint deformity and the basic diabetes 
there may finally develop gastrointestinal 
disorders, genitourinary disturbances (par 
ticularly bladder paralysis), and involvement 
of the autonomic nervous system 

A parenthetical observation may be worth 
incidental watching: It is unlikely that in 
bilateral cases the deformities begin in the 
two feet simultaneously, but these cases are 
not seen early enough to be certain. The 
question of laterality is open to observation. 
One foot is usually worse than the other in 
bilateral cases. In our series, in one bilateral 
case the onset was known to have been in 
the left foot, and there were four other left 
foot involvements, and eight right. 


TREATMENT 


The complex condition discussed in this 
paper requires supervisory medical control 
of the diabetes, painstaking care of associated 
complications, and unrelenting foot hygiene 
Deformity may develop in various forms, 
necessitating surgical excision of displaced 
bones or joints, which may otherwise cause 
ulcers, and the treatment for associated in- 
fections, ulcers, or osteomyelitis. Local am 
putation may be necessary for improvement 

Supportive medical treatment must be 
instituted with the administration, as advis- 
able, of one or more of the following : vitamin 
3, and By», dilute hydrochloric acid, crude 
liver extract, and injections of pregnant 
mammalian liver extract (Biohepulin). Vaso- 


ARTHROPATHY) 


dilators may be indicated, Antibiotics are 

prescribed if infections are present, 
Surgical procedures are otten imperative 

Table 3 lists the 


our 


and certainly worth trying 


types of associated surgery done in 


series of 17 cases, namely, incision and 
drainage for a local infection in a neuropathic 
foot, transmetatarsal amputation in anothet 
case, and in 3 cases, amputations of the toes 
necessitated by ulcers and soft tissue infec 
tions with cellulitis. Sympathectomy 1s some 
times advisable. Local amputation may give 
improvement, but total amputation ts justi 
fied only in the extreme case in which gen 
eral health necessitates it. Arthrodesis of the 
ankle or tarsus, or both, may be required if 
deformity is extreme. Care of osteomyelitis ts 
imperative. 
Taste 3.—Operative Procedures in Seventeen Cases 
of Diabetic Neuropathic Feet 

Type of Surgery 
Incision and drainage 
Transmetatarsal amputation 
Toe amputations 
Open reduction of ankle 


Exosteetomy 
Nerve biopsy 


In one case involving the tibial astragalar 
joint, an open reduction for a fracture of the 
medial malleolus resulted in complete disin- 
tegration of the ankle, absorption of the os 
seous and cartilaginous material, and tibio 
tarsal dislocation. Dorsal foot exostectomy 
was performed in one case of tarsal displace 
ment and local uleer formation on the plantar 
the 


tibial nerve removal was done in two cases, 


surface of foot. A purposeful anterior 
one, at the same time that a dorsal exostec 
tomy was done (Figs. 11 and 12). Biopsies 
revealed the usual finding seen in such cases 
in the peripheral nerves, namely, degenera 
tion of axis cylinders, loss of the myelin 
sheath, and increased connective tissue ele 
ments. 

General nonoperative orthopedic care calls 
for physical therapy in the form of thermo 
regulated contrast baths and boric acid or 


soapsud soaks, special shoes, prostheses, 


arches, braces, crutches, and canes, Frequent 


and prolonged elevation of the affected foot 
or feet gives relief. 
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SUMMARY AND CONCLUSIONS 

Seventeen cases of diabetic neuropathic 
feet, found in a five-year survey, have been 
observed; three of these were cases in pri- 
vate practice. 

The increasing incidence of this deformity 
as is evidenced by the growing number of 
reports in the literature calls attention to 
another medical and surgical challenge in an 
age in which diabetes grows more prevalent 
and the average life span grows longer. 

Physiologic trauma and neuropathy asso- 
ciated with diabetes mellitus are basic fac- 
tors in the occurrence of such arthropathies 
of the feet. 


With the associated neuropathy there are 
an accompanying anesthesia, paresthesia, loss 
of sensation in joints, loss of or diminished 
reflexes, pupillary changes, and reduced vi- 
bratory and position sense. 

Nerve tissue studies have not commonly 
been reported in these cases. We were able 
to obtain sections for study in two cases. 
Biopsies revealed typical peripheral nerve 
degener*tion with loss of the myelin sheath 
and increased connective tissue elements. 

Ulcers, tissue necrosis, or nutritional tis- 
sue changes do not usually occur concomi- 
tantly with the progression of the deformity 
but are more likely to occur later after the 
deformity has taken place. On the other hand, 
in several cases, pressure necrosis or ulcers 
and low-grade tissue infections did appear 
earlier, which can probably be explained on 
a nutritional-tissue basis. In such cases there 
was roentgenographic evidence of advanced 
bone atrophy and bone changes. 

Roentgenologic surveys in all cases dis- 
closed two main types of osseous changes: 
(1) the atrophic type with dissolution of 
joints, absorption of bone, and atrophy of the 
metatarsus and tarsus; (2) the hypertrophic 
type with local destruction but with over- 
growth of bone, and calcification in and 
around the involved joints. The second type 
occurred more frequently in our series. Dis 
placement of bone, either in a dorsal or 
plantar direction, was not uncommon. 
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The vascular survey in all cases revealed 
satisfactory peripheral circulation. 

The deformity apparently develops slowly 
and insidiously, without warning, without 
prodromata. There is often a history of ac- 
cident, however, dating the patient’s first 
awareness of disturbance or in retrospect 
appearing to be the time of onset. The usual 
end-result is first seen by the physician as 
a painless foot deformity with an exaggerated 
shortening and widening of the plantar sur- 
face and occasionally exhibiting a “rocker 
sole” as well as soft tissue degeneration. 

Surgical intervention by exostectomy or 
fusion is indicated only if deformity is severe 
and weight-bearing difficult because of an 
acute problem of proper shoe-fitting. Local 
amputation or excision may improve the 
condition. 


In most instances neglect is revealed in 
the management of the diabetic problem. On 
the other hand, even in the presence of good 
diabetic control, the complicating deformity 
may result ; nevertheless, the underlying dis- 
ease will make the complication more haz- 
ardous if it is not carefully controlled as a 
primary effort in over-all correct treatment. 

Further requisites of treatment are sup- 
portive measures, such as the administration 
of the vitamin B complex, adequate nutri- 
tion, and antibiotics to combat infection. 

The associated problems in our series 
were not unusual but might have been ex- 
pected in a group whose average age was 
53.17. The complications were primarily hy- 
pertension and heart disease as well as obes- 
ity. There were in addition instances of 
glaucoma, rheumatoid arthritis, cancer, cellu- 
litis, alcoholism and cirrhosis of the liver 
syphilis, and gangrene. 


There was one death which occurred dur- 
ing diabetic coma. 

In general, diabetic neuropathic arthrop- 
athies of the feet are grave, often leading 
to total disability, with reduction or even 
loss of gainful occupation. Treatment is 
empirical and conservative, and the prog- 
nosis must be guarded. 
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JOHN A. MONCRIEF, M.D., St. Louis 


The purpose of this paper is to review the 
experimental and clinical facts pertinent to 
obstruction of the external bile ducts, with 
special reference to strictures, and to present 
the clinical, laboratory, and pathologic fea- 
tures of a collected group of cases in an 
attempt to formulate some basis for prognosis 
and treatment. 


PREVIOUS WORK 


How soon do clinical signs of extrahepatic 
obstruction appear in the experimental ani- 
mal? In dogs, bile appears in the urine in 
24 to 28 hours; scleral staining in 5 to 10 
days, and generalized tissue icterus in 9 to 
26 days after division and ligation of the 
bile duct bladder 
intact.’ General signs of illness appear in the 


common with the gall 
dog as anorexia and apathy at four weeks. 
As early as two days, there is an abrupt 
rise in total cholesterol and esters which is 
maintained for four ‘to six weeks and then 
falls gradually to near or below preoperative 
levels. There is a lowering of albumin and 
elevation of globulin so that by eight weeks 
there is a reversal of the A/G ratio. The 
galactose tolerance test remains normal even 
up to 17 weeks. A significant elevation of 
alkaline phosphatase occurs by the second 
day, rises rapidly for 8 days and significantly 
for 5 weeks more, and then falls at 60 to 80 

From the Department of Surgery, Washington 
University School of Medicine and Barnes Hospital 

Lauren V. Ackerman, M.D. reviewed the patho- 
logical specimens and Dr 


Carl A. Moyer helped 
in the preparation of this manuscript. 


Extrahepatic Biliary 


Changes in Morphology and Physiology of the Liver and an Attempt at Prognosis 


days. The rise in serum bilirubin occurs be- 
tween the second and the sixth days, and 
continues gradually thereafter, maintaining a 
plateau with a late fall. There is no increase 
in the amount of indirect bilirubin. Bile ap- 
pears in the urine by the fourth day. The 
concentration of falls 
rapidly. A little persists in the feces. The 


fecal urobilinogen 
persistence of urobilinogen in the feces indi- 
cates that excretion of bile occurs into the 
howel lumen from the blood. This theory is 
supported grossly by the observation that the 
fecal urobilinogen associated with long-stand 
ing biliary obstruction is found in the thin 
shell of dark brown feces covering a core of 
acholic stool.? Prothrombin time remains 
normal up to three to four months, when the 
prothrombin content falls steadily but no 
hemorrhagic tendency appears. The thymol 
turbidity is not affected. All these changes 
occur in the absence of inflammatory changes 
in the liver.* These changes, as culled from 
the literature, are summarized in Figure 1. 

After obstruction, the volume of the extra- 
hepatic duct system increases, ultimately 
When the 
gall bladder is in communication with an 
obstructed ductal system, the bile in the ducts 
varies in color from dark green to black. Its 


consistency is often ropy. The color and con- 


reaching enormous proportions 


sistency depend somewhat upon the duration 
of the obstruction. When the gall bladder is 
absent or separated from the ducts, the fluid 
within the ducts gradually becomes colorless, 
consisting almost entirely of the secretion of 
the duct walls.* It is called “white bile.” 
Hepatic ductal and parenchymatous mor- 
phologic changes occur slowly. The obstruc 
tion of the left hepatic duct of the cat or dog 
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is attended by the continued secretion of bile 
into the left hepatic ductal system.* Four to 
six weeks after the institution of the obstruc- 
tion, the main left hepatic ducts are grossly 
dilated. The dilatation is accompanied by 
varying degrees of atrophy of the ductal epi- 
thelium, The small ducts at the periphery of 
the portal spaces do not share in the dilata- 
tion, The lining cells of these ducts remain 
cuboidal. Their lumina are more or less 
obliterated, and their number per unit of 
slide surface is increased, According to Har- 


ley, this increase in number of small ducts 


CHANGES OCCURING 


WITH COMPLETE OBSTRUCTI 


Albumin 


Globulin 


Galactose Tolerance — 
and Thymol Turbidity 


M. A. ARCHIVES OF SURGERY 


area of the lobule. The liver cells, when 
compared with the unobstructed area, are 
unchanged. The glycogen content of the liver 
with extrahepatic obstruction is the same in 
all segments so long as dietary fat does not 
exceed one-third of the total caloric intake.° 

In the experimental animal, the gross ap- 
pearance of the liver is unchanged for four 
to six months. Then the lobular outline be- 
After 12 months of 
ductal obstruction, an irregular shrinkage of 


comes more distinct. 


the liver occurs, particularly along the free 
edge, and the surface becomes irregularly 


IN DOG 
ON OF COMMON BILE DUCT 


Urine Bile 
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Fig. 1.—Changes occurring in dog with com 


per unit area of slide surface is due to growth 
in length and tortuosity of the ducts.* 

After four to six months of extrahepatic 
ductal obstruction, richly nucleated fibrous 
tissue develops around the hepatic lobule 
but does not extend into them, The distribu- 
tion of this connective tissue is irregular. 
There may be a marked decrease in the num- 
ber of bile ducts. At 12 to 14 months, the 
fibrous tissue becomes more adult in type, 
with flattening of the nuclei; the bile ducts 
are greatly dilated, and there is marked de- 
crease in the size of the individual lobule. 
A small amount of bile is constantly present 
outside the biliary passages in the periportal 


520 


"34° 


42 
DAYS 


plete obstruction of the common bile duct. 


50 


roughened, The color of the liver is yellow 
during the first weeks of obstruction, but 
A 


comparison of these observations in animals 


ultimately becomes dark green-brown.* 


with the hepatic physiological and morpho- 
logical alterations following obstruction of 
the flow through the extrahepatic biliary 
ductal system in man * are summarized in 
Table 1, 

Krom the experiences of others listed in 
Table 2, it is clear that one of the most press- 
ing problems related to surgery of the biliary 
tract is the elucidation of the factors which 
make a postoperative stricture of the com- 
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BILIARY DUCT OBSTRUCTION 


Paste 1.—Comparison of Morphologic Changes nm Dog and Man Resulting 


from Hixternal Biliary Duct Obstruction 


Time After 
Obstruction Morphologic Changes in Man Morphologie Changes in the Dog 
4 Days Inflammatory cell infiltration 
“open network’ appearance 
of portal connective tissue 
Dilatation of bile duets and 
changes ip lining epithelium 


10 Days Pronounced bile retention 
Days Proliferation” bile duets and 
thickening of epithelium 
Progressive increase in con 
nective tissue and inflam 
niatory infiltrate 
46 Weeks ee ‘ ee Dilatation of large duets and 
atrophy of lining cells 
Bile retention 
“Proliferation” of small duets 
without dilatation 
44 Mo J Progressive increase in riehly 
nucleated fibrous tissue 
Small duets may decrease in 
number 
12-14 Mo Marked fibrous tissue proliferation 
Marked dilatation of ducts 
Marked decrease in lobule size 
General Ineoustant variations in No change in glycogen content 
glycogen content of lobule; 
regeneration of liver cells; Regeneration of liver cells; 
small amount of free bile in small amount of tree bile in 
periportal area periportal area 


mon bile duct such a dire surgical complica- upon in Barnes Hospital between 1945 and 1953 


tion from the standpoint of ultimate complete Observations included preoperative concentration 

. of protein, bile pigmepts, alkaline phosphatase or 
recovery. The high immediate postoperative 
bil euglobulin. (cephalin flocculation) in the serum 
death rate indicates that obstruction of bile plasma; the retention of sulfobromophthalein 


ducts by stricture produces profound meta (Bromsulphaleing, the fasting blood sugar, or the 
bolic changes about which there is litthe ex- prothrombin time (Table 3). One of the patients 


perimental evidence. Are they related to 1 this group known to be living has recently re 
: covered from an episode of recurrent cholangitis 


alterations in hepatic function and other 


, Liver biopsy of this patient (Patient 175332) shows 
factors : marked fibrosis and parenchymal distortion but 


MATERIAL AND METHODS normal-appearing parenchymal liver cells in’ the 


A correlation was attempted of the so-called tests presence of completely normal “liver funetion 


of liver function with the hepatic morphologic tests” after six years of intermittent obstruction 
changes and clinical course of 12 patients with stric with chills, fever, and jaundice (Fig. 2). In the 
ture of the external biliary ducts who were operated — past, the “liver function” tests performed upon this 


Paste 2.—Kesults of Operatwe Correction of Strictures 


Operative Postop 
Cases, Deaths, Deaths, 
Author No No No 3Yr.4Y¥r 
Eliot 169 15 2s 12 
Walters '* {ye 1 1s 3% had good results at five years 
('24-"39) 
65 : 1 37% had good results at one year 
C40-"48) 
Cole **..... 3 (71% ) good to excellent results 
McArthur 
Pearse *".... 1% good results 
2% good results 
Whipple '* rehabilitated 
Lahey 2 no symptoms 
17-89) minimal symptomea* 
y. 6 no symptome 
(40-48) minimal symptoms 


* 40% of these died during the next five year period 


; a: 


patient had been abnormal, often to extreme de- 
grees, but without correlation with the microscopic 
changes demonstrated by concurrent liver biopsy. 

In an effort to correlate the microscopic findings 
of liver biopsy with the clinical findings and subse- 
quent course, sections of liver removed during the 
operation upon the ducts were reviewed microscopi- 
cally without knowledge of the clinical course of the 
Cases, 

OBSERVATIONS 

All sections of liver showed varying de- 
grees of bile retention as evidenced by dilated 
collecting ducts, more or less filled with bile 
thrombi and similar thrombi in smaller radi- 
cals and canaliculi (Fig. 3). Bile was also 
seen frequently outside the ductal system, 
especially in the liver cells of the central 
lobular zone, free and within macrophages 
in the periportal area, Nothing was seen that 
could be interpreted as “reaction” to bile. 
Inflammatory cellular infiltration was con- 
fined mainly to two loci: (1) Leucocytes, 
lymphocytes, and macrophages were seen in 
small irregularly distributed focal areas of 
parenchymatous destruction, and (2) in the 
periportal areas, the infiltration containing 
fewer macrophages and more leucocytes and 
lymphocytes. Fibrosis of the portal area ( Fig. 
2) was present in varying degrees in all 
except one case (Fig. 4). The changes de- 
scribed by others ° as “open network” could 


be identified in some cases, and fibroblasts 


Ce he : of varying ages * were seen on serial sections. 
The fibrous tissue increment was definite, 
well organized, and, most frequently, adult 
in type. In some cases of long duration, there 
was an encroachment upon the parenchymal 
% lobules by fibrous tissue, with distortion of 
lobular outline. The great number of small 
. standing feature. No edema was seen. The 


liver cells themselves showed no changes in 


bile ducts in the periportal area was an out- 


“ 


Fig. 2.—Note prominent fibrosis and parenchymal 
distortion but normal-appearing parenchymal cells 
after six years of intermittent obstruction. 


Fig. 3.—Note bile retention with bile thrombi in 
small ducts and canaliculi. 


Fig. 4.-Note absence of portal fibrosis in this 
case. 
Fig. 5.— Photomicrograph to demonstrate no 


changes in parenchymal cells of the liver in a 
patient with longstanding intermittent obstruction. 
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structure or staining quality which might be 
interpreted as a generalized degenerative 
process | Fig. 

The intensity of the polymorphonuclear 
inflammatory reaction could not be correlated 
with the clinical evidence of infection (chills 
and fever). The livers of some persons who 
had suffered repeated bouts of chills and 
fever contained few leucocytes, and those of 
others who had never had chills or fever 
occasionally contained many. There appears 
to be no relationship between lymphocytic 
infiltration and the clinical findings. 

So long as obstruction existed and there 
increased bilirubin concentration 


was or 


icterus index elevation, there was micro 
scopic evidence of bile retention as shown 
by thrombi of biliary pigment in the collect 
ing ducts and bile capillaries, especially in 
the central and peripheral portions of the 


The 
bilirubin in the serum, the larger and more 


lobules. higher the concentration of 
extensive were the thrombi. There was never 
more than a small amount of bile free in the 
periportal areas, and there was nothing that 
could be interpreted as a cellular “reaction” 
to bile. 

The increase in number of small bile ducts 
per unit slide area was most pronounced in 
persons with prolonged or recurrent episodes 
of pain, chills, fever, anorexia, weakness, and 
jaundice. Relief of the obstruction did not 
allow resolution of the ductal “proliferation.” 
The ductal proliferation remained long after 
the relief of the obstruction, However, the 
extent of ductal proliferation seemed to be 
ultimately limited and even reduced by the 
fibroplasia., 

The development of fibrosis, particularly 
in the periportal area, was associated with 
bile retention and duct “proliferation.” In 
general, it was most marked in persons hay 
ing a long history of chills, fever, and jaun 
dice. However, in some cases with a long 
history of chills, fever, and jaundice, there 
was little fibrosis ( Fig. 5), while in the livers 
of many persons having had a short illness 
without chills or fever, much fibrosis was 
fibrosis was not re 


found. The amount of 


latable to the degree of icterus. However, the 


length of illness seemed important insofar 
as the type of fibrosis which developed. In 
those cases in which serial biopsies were 


available, the earlier sections showed a more 


loosely packed fibrous tissue element and 
the later sections a more compact fibrous 
tissue. However, at times, still later sections 


showed a more open fibrous tissue network 
than prior sections. Pruritus was not con- 
stantly associated with fibrosis 

Cellular degeneration and the inflamma 
tory cellular infiltration in focal areas could 
not be correlated with the clinical course of 
the 


sionally seen with extrahepatic biliary duet 


illness. The cellular degeneration occa 
obstruction due to stricture was not accom 
panied or followed by the hepatic cellular 
cell 
seen following the widespread hepatic regen 
the 
hepatocellular lobular reaction to obstruction 


regeneration (mitoses and division ) 


eration attending hepatitis. However, 


was characterized by architectural irregu 


larities of tortuosity of cords, variance in 
size of hepatic cells, and distortion of the 
usually uniform lobular outline and pattern 
These differences in hepatocellular responses 
provide basis for microscopic differentiation 
of posthepatitic cirrhosis from biliary obstrue 
tive cirrhosis. The glycogen content of hepatic 
parenchymal cells appeared to be grossly nor- 


mal in all sections studied 


COMMENT 

There is disagreement as to the cause of 
the morphologic changes in the liver which 
accompany obstruction of the extrahepatic 
bile ducts. Some believe that the retention 
of bile is the etiologic factor and others that 
infection is of primary importance.t If fibro 
sis is due to a reaction to bile, why is none 
seen in the central lobular zone where bile 
pigment is most constantly found? If infee 
tion or bile retention are of primary impor 
tance, why is fibrosis so marked in congenital 


biliary atresia when no evidence of infection 


exists and very little bile retention occurs 
in the periportal areas. Bile salts are nox 
ious substances: may they be the inflamma 


tory agents? We do not know, but should 
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Tape 3.—Labhoratory, Microscopic, and Clinical Findings and Duration 


Microseople 
Bile Retention 


“Liver Funetion’ 


Hospital 
Number 
and Age 


Fibrosis 


+ 


Autopsy 


34 


128820 


2.26 117 


bb 


220000 { oper 100% 
62 


* Indicates cases included more than once. 
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of Symptoms of Patients Studied at Barnes Hospital 1945-1953 


Duration of Symptoms and Clinical Appearance 


Months of 


Enlargement 


Remarks 


Complicated with death 


+ Norm 42 42 42 5 ( Chr 0 0 Shock In O. R. without reeovery; 
died Ist p. o. day 
0 Norm 0 0 0 0 0 Chr 0 Progressive uremia and liver fall 
ure; died one month post-op 
0 Norm ot Oo Oo 0 0 ot che SPR ‘rR 0 Hyperpyrexia and coma with death 
on 4d p. o. day; repair over T 


tube 5 years prior 


Complicated with reeovery 

+ Norm 4 Chr iP IFB 0 Pant. tube placed above strieture 
mo. prior: finally reeovered 

ere hypotension and 


ystectomy 143 with eholan 


0 Norm 120 1 pt 0 0 120 Acute FB SPB 0 
reop. later and strie 


nd: symptome returned 
immediately post-op.) 145 had 
choledoehoduodeetom 
tribe syinptomes eontin 


Norm 126 126 0 0 126 


symptoms returned 
n dé months after last op. ; well 
tor 


Norm 42 42 2 Chr 0 0 Choleeysteetomy 42 mo. prior with 
post-op. cholangitis, 2 more ops 


Norm is in is 0 0 is Acute 0 0 0 nédmo. without versistence of 
RU@ symptoms; op. & mo, prior with 
Norm A) Chr SFB 0 inop. strieture; spontaneous ex 
ternal fistula with intermittent 
Nort ” 0 0 0 0 0 syinptomes; on sth admission had 
choledochoduodeetomy ; op 9th, 
stricture of anastomosis reseeted 


and to-duet done, ho symp 
tomes until pulled T tube out, then 
recurrent cholangitis; on Lith ad 
stricture reseeted and 


tube put in; intermittent eholan 
witix becoming more severe when 
pulled T-tube out replaced 
immediately at op 


0 Norm 22 0 0 0 0 99 0 PR 0 0 Repair 2 yr. prior unsuccessful 
no leterus pre-op. ; re-adm. 4 mo 
later with proven bleeding varices; 
died Is mo. after repair over I 

tube: death due to bleeding varices 


+ Norm 42 42 42 I ! ( Chr IFB 0 0 Repair? yr. prior unsuccessful 
recurrent cholangitis 5 yf.) reop 
twice in next 3 yr. without relief; 
progressive symptoms — and dled 


Norm M4 6 S3days 0 0 0 0 Symptoms of Intermittent obetruc 
tion continued; died Is mo. of 


liver failure 


24 Norm w “ 1 Chr FB 0 Two repairs over T-tube in 12 


mo. prior; unsuecessful; lmprove 


no recent follow-up 


P ? Norm 5 0 ( 18 1 4 ( *FB IPB 0 Next %) mo. had urrent symp 
tome; pregnaney interrupted at 

beeause of poor health 

recurrent symptome foro yt 


12 12 12 0 0 0 ( IFB 0 0 Had external fietula for lyr 
pre-op.; reeurrent symptome 
until T tube removed 14 mo 

symptoms 


1+ Norm 


poset-op.; mi 


since 


0 Norm 20 20 20 20 0 20 0 OFB 0 0 Continued to have intermittent 
symptoms until obatruc ted T 
tube removed: choleeysteetomy 
1088: expl 1951-1952 without relief; 

minimal seymptome 


— 
— 7 
cot licnted with reeover 
‘ FI ‘ 
wit 
a“ 
t 
94 
2 
§25 


we assume that the intensity of itching is 
proportional to the concentration of bile 
salts, then we can say that they likely have 
no relationship to the hepatic morphologic 
changes seen, for pruritus is not constantly 
associated with morphologic change 
(Table 3). Clinical infection as manifested 
by chills and fever is not constantly related to 


any 


morphologic hepatic changes or is the dura- 
tion of clinical icterus. Functional and micro- 
scopic morphologic evidences indicative of 
parenchymal liver cell damage are rarely 
found in association with strictures of the 
extrahepatic ducts. In this series, even those 
patients with so-called “liver-death” showed 


TABLE 4,—( Age, Sex, 


ause, 


Causes 


~ 
ge 
Lahey & Cattell * 2) 4 4 4 
Douglas 2 12 ; 
Pears 7 ” ” 
Oole **,, 6 
Eliot «42 
8 2 
45 14 
Eliot 21 


* References 19 and 2% 


no morphologic change in the liver cells, and 
none of them showed preoperative hepatic 
impairment as judged by clinical function 
tests. However, it is obvious that functional 
damage to the liver follows common ductal 
obstruction ; the high incidence of postopera- 
tive deaths and hepatic insufficiency bespeak 
it. Walters '* reported 28 deaths, with 9 due 
to hemorrhage and 13 to hepatic insuffi- 
ciency; Judd,** 4 deaths, with 3 due to 
hemorrhage and 1 to hepatic insufficiency, 
and Douglas,'® 5 deaths with | due to hemor- 
rhage and 2 to hepatic insufficiency. In this 
series, there were three deaths during the 
immediate postoperative period, all due to 
hepatic insufficiency and none due to hemor- 
rhage, Lahey '® reported 12 deaths between 
1917 and 1939, Five were due to hemorrhage 
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and two to hepatic failure. He reported 12 
more between 1940 and 1948. However, the 
actual mortality dropped between 1939 and 
1948: 1917-1939, 12 deaths in 48 cases; 
1940-1948, 12 deaths in 184 cases. 

What are the causes of the relatively high 
mortality still associated with operative cor- 
rection of strictural obstruction ? Hypoxia in 
the presence of abnormal hepatic function 
results in central lobular necrosis, and this, 
according to Ravdin, is the primary cause 
of death during anesthesia.” Hypoxia may 
result from inadequate oxygen content of the 
inhaled 


gases, inefficient oxygen exchange 


within the lungs, or interference with the 


and Area Involved m Cases of Benign 
Extrahepatic Biliary Duct Stricture 


Stricture Area 


Decade of Ave 


Common 


» and Cystic 


Junction 


= 

4 4 $ 7 6 6 

1 1 4 4 


blood supply to the liver. The prolonged 
periods of hypotension, the coma or delirium 
and the hyperpyrexia associated with hepatic 
failure are evidence of profound physiologic 
alterations attending parenchymatous liver 
cell damage. There is no evidence that fibro- 
sis or duct proliferation per se has any influ- 
ence on the parenchymal liver function, The 
bile salts retained during the periods of 
ductal are noxious, but their 
exact role is yet to be established.** 


obstruction 


Stricture of the external biliary ductal 
system is due almost entirely to operative 
trauma.*® Operative trauma is inversely pro- 
portional to the experience and skill of the 
surgeon.t Table 4 shows the location, cause, 


t References 19 and 25. 
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age, and sex incidence of a collected group 
of cases. 

Table 5 shows that if a stricture follows 
cholecystectomy, it often dooms that indi- 
vidual to repeated surgical procedures. The 
operative treatment of strictures has been 
Kisendrath ** has shown 


manifold. very 


clearly that if the injury to the common duct 
Multiple 


Stricture Results m 


Operative 


TABLE 5 
Prov edures 


Number of Number of 


Author Patients Operations 
Lahey 30 761 
Whipple a4 
Eliot 
Walters 67 
Author 2 
ile 1242 


Results of Surgical Repay of 


TABLE 6 


ype of Repalr ‘ 
End-to-end or plastie 

Dilatation and tube 
Biliary intest, anastomosis 
Tubes 


Fistula exeision or implant 


* This includes Pearse’s cases 


is recognized immediately and steps taken to 
correct it at that the 
morbidity is nil. Of 27 cases that had imme 


time, mortality and 
diate (i. e., at same operation) correction ol 
the surgical defect (by a total of 14 different 
methods), none developed stricture, Ot 31 
cases with operative injury to the bile ducts 
which were treated with delayed surgical 
repair (i, another operation but soon 
after), 7 are known to have developed stric 
ture: 5 were dead from hemorrhage, liver 
abscess or hepatic failure; 3 had cholangitis 
3, and 


the remaining 13 were well. However, opera 


or fistula; results were unknown in 
tive correction of biliary ductal stricture still 
remains as the only means of saving the lives 
of persons with stricture of the common duct. 
Table 2 shows the results of cases collected 
from the literature. Each author uses a dif 
ferent method of expressing his results, but 
od results” 


in general, the “go 


are persons 


Stricture 


having no symptoms or with only minimal 
or decreasing frequency of obstructive symp- 
toms. However, a paucity of symptoms even 
five years after initial repair does not insure 
continued health. Lahey ‘’ found that 40% 
of patients having little difficulty 5 years 
postoperatively were dead 10 years after 
initial correction 

In the present series of 12 cases, 5 are 
known dead, 3 probably dead, 1 unknown, 
and 3 well. However, all three known sur 
vivors have been operated upon within the 
past six months for recurrent cholangitis 
The average survival time is 6.1 years, with 
a high of 10 years and a low of 4 years The 
number of operative procedures ranged from 
two to eight with an average of 3.75. These 


onsidering Type of Repair tilisged 


Died In the No Follow 


Irnmediate Upot 
Kee ent Post-Op Died Out of 
N Well Obstruction Period Hospital 
1% 
i! 


References 13, 35, 17, 15, 1*,and 19 


patients averaged five admissions for their 


14 


illness, with one having admissions 1 
tour years 
Table 6 shows the 


considered in terms of the type of repair or 


results when they are 


Pearse’s detailed cases 


a short term follow-up 


anastomosis done 
were reported on 
Few share his enthusiasm for the Vitalhum 
tube, and none has been able to duplicate his 
results. In explaining this, Pearse says, 
“Some physicians became over enthusiast 
and expected it to be a cure all. Others have 
used it to bridge a gap and have been dis 
appointed when failure occurred.” * In his 
cases, 11% of the tubes became plugged 
Walters and Cole,” 


lem, indicate they have had a rather high in 


in discussing the prob- 


cidence of plugging of Vitallium, rubber, or 
polythene tubes. In general, the importance 
does not lie in whether a duct-to-duct anasto- 


mosis or a duct-to-intestinal anastomosis 1S 


4 27 


. 
Wl 
4 
: 
= 


made, though the former has the advantage 
of less infection, but rather in the fact that a 
mucosa-to-mucosa anastomosis must be made 
to insure success. Whenever the stricture 1s 
so situated or so extensive that an anasto- 
with a 
lumen and duct or intestine must be made, 


mosis between fibrous scar tissue 
the operation is doomed to failure. Recurrent 
stricture eventually occurs. The procedure 
of hepatoenterostomy reported by Longmire 
as a method of treatment when no ducts can 
be found may be life-saving. However, the 
reduction of over-all mortality from stricture 
primarily rests upon noninjury to the duct 
during cholecystectomy. 


SUMMARY 


In summary, analysis of 12 cases indicates 
that there is no single laboratory test, gross 
or microscopic liver alteration, or combina 
tion of these factors which permits the for 
mulation of an estimate of the clinical course 
of the disease. 

The one finding of value on which to base 
an estimate of the clinical course of the 
patient is the general bedside state of the 
individual. If a patient is judged “chronically 
ill,” this finding indicates an unfavorable 
outcome, Chronically ill patients die either 
during the operative procedure, immediately 
following it, or soon thereafter of hepatic 
disease or one of its complications (Table 3). 

Iexperimental and clinical data have estab- 
lished many known facts about the effect of 
biliary obstruction, Its actual occurrence pre- 
cedes its clinical manifestation by varying 
periods due to the reservoir capacity of the 
extrahepatic biliary system, and this capacity 
depends greatly on the degree of obstruction, 

No relationship was found between ob- 
struction and infection and to the morpho- 
logic changes known as “biliary” or “obstruc- 
tive cirrhoses.” Certainly both are associated 
with the cirrhosis (clinically and microscopi- 
cally) and after the relief of both there may 
occur varying degrees of regression of the 
pathologic features, It is likely that there is 
great interdependence of all the factors. 

[tforts to formulate some correlation be- 
tween morphology and the laboratory tests 
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of “liver function” have failed. The clinical 
study of the patient remained as the single 
most significant finding in determining 
prognosis. 
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Effect of Splenorenal on 


Hepatic 


Measurement by Radioactive Colloid 


GEORGE L. NARDI, M.D., Boston 


Surgical production of splenorenal shunts 
in the treatment of portal hypertension has 
stimulated interest in the dynamics of liver 
blood flow, The objective of such shunts is 
to eliminate bleeding from esophageal varices, 
presumbably by reducing portal vein pres- 
sure, ‘The reduction in portal vein pressure 
achieved by such a shunt can be measured 
by direct manometric reading at the time of 
surgery. However, such data are of limited 
value. The measurements can be obtained 
only at the time of operation ; they vary with 
the systemic blood pressure, and they are 
frequently not reproducible in closely adja- 
cent areas of the same vein. 

It would seem desirable, then, to have 
some additional measure of hepatic hemody- 
namics, Bradley and co-workers * have esti- 
mated the liver blood flow by sulfobromo- 
phthalein (BSP) clearance. They found a re- 
duction in the hepatic blood flow of cirrhot- 
ics, Which was further reduced after a porta- 
caval shunt. 

Dobson and Jones * have utilized the dis- 
appearance rate of a radioactive colloid 
cleared from the blood by the reticuloendo- 
thelial system to measure hepatic blood flow. 

From the Department of Surgery, Harvard 
Medical School, and the Surgical Services, Massa 
chusetts General Hospital. 

The work described in this paper was supported 
by a grant from the Essex North Chapter of the 
Massachusetts Heart Association. 

* References 1, 2, and 3. 
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The technique is simple and safe. In addition, 
the presence of bilirubinemia does not inter- 
fere with the determination. 


This method was utilized to study the 
effect of splenorenal shunts on the hepatic 
blood flow of patients with cirrhosis and 
bleeding esophageal varices. The volume of 
blood flow through the cirrhotic liver varied 
little from the normal volume. Production of 
a splenorenal shunt usually resulted in a re- 
duction of liver blood flow. This reduction 
seemed to have little correlation with portal 
vein pressures observed at the time of op- 
eration, 


METHODS 


Nine patients with well-established portal hyper- 
tension and cirrhosis of the liver were studied. Fight 
had suffered repeated blood loss from ruptured 
esophageal varices. One had a shunt performed pro- 
phylactically when splenectomy for hemolytic 
anemia was done. In all, biopsies of the liver pro- 
vided definite evidence of cirrhosis and x-rays dem- 
onstrated the presence of varices 

Liver function studies varied widely, but all the 
patients had marked reductions in sulfobromo- 
phthalein clearance and A/G ratios. In all, the cepha- 
lin flocculation test suggested liver damage. A clinical 
summary of each patient with pertinent data is ap- 
pended (Addendum). 

In all the patients the spleen was removed and an 
end-to-side anastomosis was established between the 
splenic vein and the left renal vein by the suture 
technique. 

The technique of liver flow determination was 
that described by Dobson and Jones.* Four micro- 
curies of colloidal chromic phosphate containing 
P®2 were injected into an antecubital vein. Hepa- 
rinized blood samples were withdrawn from the op- 
posite antecubital vein at 2-, 3-, 4-, 6-, 8-, and 
10-minute intervals. Two cubic centimeters of blood 
were plated and assayed for radioactivity. The ac- 
tivity was plotted on semilogarithmic paper as a 
function of time, and the best straight line was fitted 
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to the points. The slope of this line is the disap 
the the blood 
volume flowing through the liver per minute. Blood 
volume 


pearance constant or fraction of 


determinations were done by combining 


T-1824 blue dye with the chromic phosphate. 
the 
These were re- 


The determinations were done early in 
morning, with the patient fasting 
peated in a similar fashion postoperatively, just 
prior to the patient’s discharge from the hospital, 
when he was afebrile and ambulatory. In some cases 
duplicate determinations were done several days 
apart. These yielded identical data 

The validity of this method and the assumptions 
necessary for its use in estimating the liver blood 
flow in normal animals and humans have been dis 
cussed in two previous papers.t Of the assumptions 
discussed in these publications, the two that would 
be expected to be the most important in dealing 
with cirrhosis are, first, the efficiency of the liver 


for colloid removal and, second, the speed of mixing. 


Effect of Splenorenal Anastomosis on Portal Pressure and Estimated Hepatu 


Preoperative 


Portal 
Pres Hepatile 
sure, Blood Blood 
cm Volume, Flow, 
Saline Ce/Min 


8. F 


Patient 
1910 
2757 

1812 
Not done 


32 


Bradley reports a decreased efficiency for sulfo 


bromophthalein removal by the cirrhotic liver, 
which is still further reduced in the presence of a 
splenorenal shunt. A single efficiency measurement 


for chromic phosphate removal by a human cir 
rhotic liver was below normal (about 70% of nor 
mal). No measurements have been made, however, 
comparing preoperative and postoperative ethcien 
the 


shunting would enhance the significance of the re 


cies. An increase in removal efficiency atter 


sults reported here, in that a low efficiency will yield 
blood 


Thus the observed decrease in colloid removal 


an abnormally low estimate of the hepatic 
flow 
rate would be subject to interpretation as a decrease 
in actual blood flow of even greater magnitude 

The mixing of the injected dose has been shown 
The T-1824 in 
jected simultaneously with the chromic phosphate 
is rapidly mixed 


to be rapid in the normal human. 


+ References 4 and 5 


Estimated Portal 
sure, 
Om 
Saline Ce Ce 


BLOOD FLOW 

[The minimum value for the blood flow through 
the 
by multiplying the blood volume by the disappear 


liver (assuming perfect efficiency) is obtained 


ance constant / The disappearance constant may 
be calculated from the half-time of the disappear 


1693 


ance by the formula, / 
t1/2 


For calculation of 


the actual blood flow, the extraction efhciency must 
be known. Owing to the fact that the disappearance 
rates obtained in this group of cirrhotic patients are 
nearly normal, one is led to predict (in spite of the 
one low efficiency which is measured) that the efh 
colloidal 


high in cirrhosis and should, theretore, present no 


ciency for chromic phosphate removal is 


problem in the interpretations of the observed re 
sults 


RESULTS 


The results of these studies are 
Table 


summa- 
rized in the 


Blood blow 


Postoperative 


Portal 
Pres 
sure, 
cm 
Saline 


Fatimated 
Hepatic 
Blood 
Flow, 
Min 


Estimated 
Hepatie 


Blood Blood Flow 


Volume, 
Min 
40m? 
4518 


These cirrhotic were found to 


have a preoperative estimated hepatic blood 


patients 


flow (E. H. B. F.) within the normal range 
for this method 

In six of the patients, establishment of a 
splenorenal shunt resulted in a reduction of 
the FE. H. B. FF. In little 
change, and in two there was a slightly in 
H. B. FF. One of the latter (T. 


one there was 


creased | G.) 


has had recurrent bleeding since her op 


eration. 
COMMENT 

Linton * and Snell * state that at least 50% 
of patients with portal hypertension will be 
dead within 18 months of their first hema 
temesis. Reduction of portal pressure and 
hepatic blood flow may allow a period of pro 
longed survival in such patients 
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Production of a splenorenal shunt seems 
to result in reduction of liver blood flow. If 
portal hypertension is a consequence of in- 
creased resistence to flow through the portal 
venous system within the cirrhotic liver, then 
reduction in flow should result in a portal 
pressure decrease, This reduction in hepatic 
flow, however, is much greater than portal 
pressure measurements at the time of opera- 
tion would suggest. Comparative measure- 
ments of liver flow may be a better index of 
the effect of a splenorenal shunt on hepatic 
dynamics. One patient (1. L.), who had an 
actual increase in portal pressure after com 
pletion of a splenorenal shunt, showed a size- 
able reduction in hepatic blood flow by our 
measurements, At the time of a second opera- 
tion portal pressure measurements were 
found to be considerably lower. Simultaneous 
blood flow determination was identical to the 
prior postoperative figures, 

The two patients with greatest reduction 
in hepatic circulation both died in the post 
operative period 

One (S. F.) did well for one week after 
operation; then she became comatose and 
died, Blood ammonia levels were elevated to 
toxic levels. This suggests that too large a 
shunt may precipitate liver coma. Two 
patients in Bradley's series suffered from 
It is to 
he noted that these two had the greatest re 


mental deterioration after shunting. 


duction in hepatic blood flow in his series. 

The second patient who died was found to 
have a thrombosed, nonpatent shunt at au- 
topsy. Whether or not this occurred prior to 
measurement of the postoperative E. H. B. F. 
could not be determined, 


SUMMARY 


Production of a splenorenal shunt in cir- 
rhotics usually results in reduction of esti- 
mated hepatic blood flow. 

These changes seem to have little relation 
to changes in portal pressure measured at the 
time of surgery. 

Dr. Robert R. Linton and Dr. Chester M. Jones 
cooperated in making these studies. 


t References 8 and 9. 
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ADDENDUM 
REPORT OF CASES 

S. F. (MGH No. 768214), a 73-year-old woman, 
weighed 145 Ib. (65.8 kg.). In good health until a 
sudden bout of hematemesis two years prior to ad- 
mission. X-rays at that time revealed the presence 
She was treated with six 
Her 
alcoholic intake had consisted of a daily bottle of 
beer, She remained in good health until three weeks 


of esophageal varices. 
blood transfusions and then discharged home. 


prior to admission, when she had her second bout 
of hematemesis; she was hospitalized and given 
2000 ec. of blood intravenously and then transferred 
to the Massachusetts General Hospital. At the time 
of admission her total protein was 5.9 gm. per 
100 cc. A/G ratio was 3.3/2.6; prothrombin content 
was normal; sulfobromophthalein test revealed 31% 
retention. At operation, splenectomy and end-to-side 
splenorenal shunt were done, and she had an une- 
ventful postoperative course. Liver biopsy revealed 
“advanced portal cirrhosis, fibrocongestive spleno- 
megaly, and old infarct of spleen.” Postoperative 
blood chemistry tests revealed a total protein of 
5.3 gm. per 100 ce. and A/G ratio of 2.6/2.7; pro- 
thrombin 73% ; sulfobromophthalein 
test, 37% retention; cephalin flocculation was 24 
in 24 hours, 34- in 48 hours. She had an excellent 


postoperative course for one week, then became 


content was 


comatose and died in what was believed to be he 


patic coma, 


C. R. (MGH 
133 Ib 


hospital because of weakness, edema, and a history 


No. 793534), 
(60.3 kg.), was admitted to the 


a 42-year-old man 
weighing 
of alcoholism. On physical examination he was 
found to have hepatomegaly, cardiomegaly, and 
ascites, as well as a 44 stool 

He treated 
with transfusions, plasma, high-vitamin-high-pro 


guaiac X-rays re- 


vealed large esophageal varices was 
tein diet, and dextrose given intravenously. Because 


of continued gastrointestinal bleeding, a trans- 
thoracic ligation of his esophageal varices was done, 
from which he convalesced uneventfully. He was 
then discharged home, to return for shunt surgery 
He failed to keep 


his return appointment and was then admitted to the 


alter a period of convalescence 


emergency ward for a recurrence of massive bleed- 
ing. At the time of this admission the total protein 
was 5.6 gm. per 100 cec., with an A/G ratio of 
2.5/3.1. The prothrombin content was 63% ; 
alin 


ceph 
in 24 hours, 3+ in 48 
A splenectomy and end-to-side splenorenal 


flocculation was 2+ 
hours 
shunt were done. Pathological report revealed “por- 
tal cirrhosis and 


fibrocongestive splenomegaly.” 


His postoperative course was stormy and compli- 


cated, and he died one week after operation. At au- 
topsy the shunt was found to be thrombosed and 
nonpatent, 
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SPLENORENAL SHUNTS AND HEPATIC¢ 

L. L. (MGH No. 798643), a 16-year-old girl, 
had a bout of abdominal pain and hematemesis one 
month prior to admission. She was taken to a hos- 
pital where a diagnosis of acute appendicitis was 
made, but laparotomy revealed a normal appendix 
and a small bowel full of dark blood. The liver was 
found to be nodular. She was transferred to the 
Massachusetts General Hospital, where, because of 
continued bleeding, a thoracotomy with transeso 
phageal suturing of esophageal varices was carried 
out. Blood studies revealed a total protein of 7.3 gm 
100 ce 


thrombin 


per with an A/G ratio of 3.7/3.6. Pro- 
flocculation 
Sulfobro 


Her 


operative course was uneventful, and she was dis 


content was 57%; cephalin 


in 48 hours 
mophthalein test showed 38% 


was 3+ in 24 hours and 44 


retention post 
charged to a nursing home for a period of two 
months and then readmitted, at which time a sple 
nectomy and end-to-side splenorenal shunt were done 
Pathological report was “postnecrotic portal cir 
rhosis and fibrocongestive splenomegaly.” Her post 
operative course was uneventful, and she did well for 
a period of six months. She then had another bout of 
hematemesis and was rehospitalized. It was thought 
that her previous splenorenal shunt might have 
thrombosed, and the patient underwent a reexplora 
tory operation. However, the shunt was found to he 
Liver biopsy at the time of this operation 
\Jthough she 


operation, the 


patent 
was reported as “portal cirrhosis.” 
convalesced uneventfully from her 
liver disease progressed, and she died three months 
later 

CC. G. (MGH No. 801492), a 
143 Ib. (64.9 kg.) 


transient ascites 


50-year-old man 


weighing complained of three 


years’ weight loss and melena 


and two bouts of hematemestis 
On 


one requiring seven 


transfusions physical examination he was 
splenomegaly 
Total 


ratio of 4.2/3.6 


found to have hepatomegaly and 


X-rays showed esophageal varices 
with an A/G 


protem 
Pro 


sulfobromophthaleim 


was /.8 gm., 


thrombin content was 73% 


test showed 17% retention. A splenectomy and end 


to-side splenorenal shunt were done. Pathological 
report revealed “portal cirrhosis and fibrocongestive 
splenomegaly.” ‘The patient's postoperative course 
has been uneventful, and he has remained in good 
health 


one 


without further hematemesis for more than 
year. 

(MGH 
weighing 129 Ib 


intake of 1 qt 


( > No. 26410), a 59-year-old 

(58.9), had a history of a daily 
(0.94 
examination 


X-rays 


esophageal varices 


mat 


liter) of wine for 40 years 


Physical revealed splenomegaly and 


the 
Hematological studies confirmed 


hepatomegaly revealed presence of 
a diagnosis of Cooley's erythroblastic anemia. At 
operation a splenectomy was done, and, because of 
elevated portal pressure as well as the clinical find- 
ings and history, an end-to-side splenorenal shunt 
Preoperative chemistry tests re- 


Was also done. 


BLOOD FLOW 


vealed a total protein of 7.2 gm., with an A/G ratio 
of 2.3/4.9 
retention ot 


Sulfobromophthalein test showed 12% 
the dye. He has had an uneventful 
postoperative course 

R. B. (MGH No. 795946), a 67-year-old woman 
weighing 154 Ib. (69.9 kg.), complained of anorexia, 
weight loss, and postprandial fullness of one year's 
duration. During this period she had several bouts 
of hematemesis and melena. X-ray studies revealed 
esophageal varices and splenomegaly. Blood chem 
istry tests revealed a total protein of 8.1 gm., with 
an A/G ratio of 4.2/3.9 


63% 


Prothrombin content was 
and sulfobromophthalein test showed 18% re 
tention. A splenectomy and end-to-side splenorenal 


rhe patient had an eventful post 


shunt were done pathological report was 


“portal cirrhosis.” 
operative course and was living. and well, without 


evidence of recurrence, more than a 


year alter op 


eration 
TG 
weighing 134 Ib 


(MGH No. 807835), a 45-year-old woman 
(600.8 ke.), 
ll, 6, 


X-ray examination revealed esophageal 


had had three bouts of 


massive hematemesi and 3 months prior to 


varices, There was no history of excessive 


ales 
Blood chemistry tests 
with an A/G 


prothrombin content of 57% 


intake revealed a total pro 


tein of 6.2 gm., ratio of 3.9/2.3, and a 
sulfobromophthalein 
test showed retention of the dye 


alter 24 


and a cephalin 


test was 24 hours and 2-4 


hours \ 


splenorenal shunt were done 


Hocculation 


after 48 splenectomy and end-to-sice 


Pathological report 
revealed “portal cirrhosis 
She did 


two months, but then she 


and fibrocongestive ple 


nomegaly very well postoperatively for 


had another bout of he 


matemesis, She had continued to do moderately well 


medical management 
old 


being 


then on conservative 

H. B. (MGH No. 827 
weighing 132 Ib 
jaundiced 20 years 
of diabetes He 
intake 


nee 


26), a 49-year 


(59.9 kp.) 


man 
had a history 
ion and a history 


prior to admi 


had a consistently high alcoholic 
He apparently had had one bout of massive 
gastrointestinal bleeding due to esophageal varices 
\t the time of admission, x-rays confirmed the pres 


ence ot esophageal varices and chemistry tests re 
vealed a total protein of 17.3 gm. per 100 
an A/G ratio of 2.5/4.8 
tention was 23% 


with 
Sulfobromophthalein re 
and the prothrombin content wa 


Because of evidence of severe liver disease 


he was transferred to a nursing home for a month 


and then readmitted, at which time a splenectomy 


and end-to-side splenorenal shunt were done. Patho 
logical report revealed “portal cirrhosis, congestive 


splenomegaly with siderotic nodules of lymph 


nodes His postoperative course was complicated 


by hemorrhage and wound infection. However, he 


has had no further recurrence of hematemesis, 


although his liver disease has not permitted his 


complete rehabilitation 
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L. W. (MGH No. 803698), a 45-year-old man, 
had a three-year history of anorexia, jaundice, and 
malaise. In the six months prior to admission he 
had had two bouts of melena. 


revealed esophageal varices. 


X-ray examination 
Blood chemistry tests 
at the time of admission revealed a total protein of 
7 gm. per 100 cc., with an A/G ratio of 3.2/3.8 
Prothrombin content was 63% of normal, and there 
was 32% retention of sulfobromophthalein, Cephalin 
flocculation was 34- in 24 hours and 4-+- in 48 hours. 
At operation a splenectomy and end-to-side spleno- 
renal shunt were done 


Pathological report revealed 
“postnecrotic cirrhosis and fibrocongestive spleno 


megaly.” His postoperative course was very smooth, 
and he has remained well without further bleeding 
for more than a year. 
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in Aganglionic Defect 


ORVAR SWENSON, M_D. 
and 
JOHN HERBERT FISHER, M.D., Boston 


In our experience with 150 patients having 
Hirschsprung’s disease, 2 patients have been 
encountered in whom the entire colon was 
deficient in ganglion cells. Diagnosis and 
treatment of this condition required varia- 
tions from that followed in the usual cases of 
Hirschsprung’s disease where the aganglionic 
segment is limited to the rectum and recto 
sigmoid, 

The two patients with deficient Auerbach’s 
plexus ganglion cells throughout the colon 
presented so bizarre a clinical picture in com 
parison with that typically encountered in 
congenital megacolon, that they posed a con 
toth of these 


infants were admitted to the hospital because 


siderable diagnostic problem. 


of abdominal distention and vomiting. Roent- 
genograms with barium revealed the colon 
to be essentially normal in size, the abdom 
inal distention being due to small bowel dila 
tation. There was some attempt to empty the 
colon ; however, a portion of the barium was 
retained in the colon and was still there in 
one patient several months after an ileostomy 
was performed. The diagnosis was estab 
lished at the time of laparotomy by biopsy of 
the right colon and was confirmed by rectal 
biopsy. Initial operative therapy in both in- 


fants was ileostomy, after which they did 

Surgeon in Chief, The 
pital for Infants and Children; Clinical Professor 


4oston F loatin Hos 


of Pediatric Surgery, Tufts College Medical 
School, and Assistant Surgeon, The Boston Float 
ing Hospital for Infants and Children; Instructor 
in Surgery, Tufts College Medical School. 


well. In spite of the infants’ satisfactory prog 
ress, the question was raised by the families 
whether or not the ileostomy would be a per- 
manent arrangement 

In considering the method of eliminating 
the ileostomy, experience with one other 
child having megacolon suggested the defini 
tive treatment finally performed for these in 
fants. This child did well with an ileoproc- 
tostomy after doing poorly after a conven- 


tional subtotal colectomy 


REPORT OF CASES 
Case 1 B. J. (BFH #16971) had a 


colostomy at 8 days of age because of clinical symp 


sigmoid 


toms suggesting obstruction in the 


When he 


Was 


distal colon 


was 2% years old, the sigmoid colostomy 
closed \ fecal fistula developed ; abdominal 
distention became pronounced, and constipation was 
severe. A diagnosis of Hirschsprung’s disease was 
made. At 4% years of age, the terminal ileum was 
anastomosed above 


the pelvic floor, followed by subtotal colectomy. The 


to the rectosigmoid colon just 
child never did well after this operation. Fistulas 
developed from the site of the anastomosis, produc 
ing deep abdominal abscesses. Intermittent intesti- 
nal obstruction was severe enough at times to neces 
sitate passage of a long intestinal tube for decom 
pression. Solution of the problem was not entirely 
could be 


As a desperate measure an ileostomy 


clear, since no mechanical obstruction 
demonstrated 
was performed when the child was 6 years old 
After ileostomy, the child made a remarkable re 
covery in general health. In considering the ques 
tion of how to eliminate the ileostomy, the only 
possibility available was to resect the remaining 
aganglionic pelvic colon and to perform anastomosis 
between ileum and the distal cuff of rectum. At age 
7 years, the operation was performed in a manner 
similar to resections of this region in patients with 
congenital megacolon. A loop ileostomy remained 
proximal to the anastomosis until healing was com- 
plete. The spur was then crushed and the ileostomy 
closed extraperitoneally. Postoperatively the pa- 


tient developed chronic fever associated with trou- 
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blesome diarrhea and distention. The ileostomy was 
health 
When he was 8 years old, the ileostomy was closed 


reopened, and he promptly regained his 


again, this time with resection of the loop and the 
The 


boy continued to do well after this operation. He 


performance of an end-to-end anastomosis. 
had occasional bouts with abdominal distention re 


insertion of a rectal tube and release of 


This 


less frequently used as he grew older, and has not 


lieved by 


considerable quantity of gas treatment was 


been necessary in four years 


The patient has been followed five years since 


the last surgical procedure. For four years he has 


been essentially without symptoms. His weight gain 
has been normal. He has no abdominal distention 


and passes two to three 


There has 


ograms of the 


semiformed stools daily 
Recent 


barium 


been no incontinence roentgen 


ileum by way of enemas 


showed filling of multiple loops of bowel occupy 
ing the lower two-third of the abdomen (Fig. 1) 
The mucosal pattern was that usually noted in the 
but the 


than normally 


loops appeared slightly 
The distal 6 to 8 in 


was quite dilated and without observable peristalsis 


ileum, intestinal 


wider seen 


This segment appears to have taken on the fune- 
tion of a reservoir 

It was on the basis of the satisfactory 
course of this patient after ileoproctostomy 
that the same operation was performed in 
two recent cases in which the aganglionic 
defect of Hirschsprung’s disease extended 


Fig. 1 (Case 1).—Barium enema performed in 
May, 1954, five years after ileoproctostomy. 


HIVES SURGERY 


Fig. 2 (Case 2).—Photograph several months 


after ileoproctostomy shows normal nutrition and 
development 


throughout the colon. The initial procedure 
was a loop ileostomy when the infants were 
a few days old. By making the ileostomy 
proximal to the physiologically obstructed 
colon, normal function of the alimentary 
tract was obtained, After several months of 
normal development, the ileostomy was re- 
sected and a total colectomy performed. The 
rectum was dissected free of surrounding 
structures down to the sphincter mechanism. 
The rectosigmoid colon was divided after be- 
ing crushed and stapled with a von Petz 
clamp. The rectum was then inverted out 
through the anus. The distal end of the ileum 
was pulled through the inverted rectum and 
anastomosed to the anus. \ two-layer anasto- 
mosis was used; the first, interrupted fine 
nonabsorbable surgical (silk) sutures to the 
muscular coats; the second, interrupted ab- 
sorbable (gut) sutures to the mucosa. When 


the anastomosis was finished, it retracted 


2.5 cm. above the anal sphincter. 
Both babies did well postoperatively, tak- 


ing a full formula within a few days. Initially, 


there were as many as 12 loose stools a day, 


and the care of the perineum was a time- 
consuming nursing problem. However, in a 
few weeks the number of stools decreased to 
four loose movements a day. The gain in 
weight and growth compare favorably with 
standard charts of infant development. 


Case 2.—J. W. (BFH #18545), a 5-day-old boy, 
was admitted because of bile-stained yomiting and 
progressive distention from birth. On examination 
he was normally developed. The abdomen was dis- 
tended and had increased peristaltic sounds with 
high-pitched tinkles 
the rectum. Roentgenograms of the abdomen showed 


There was no meconium in 


generalized distention of small bowel loops. Barium 
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meconium returns. On examination there was gen 


eralized abdominal distention, with tympany and 
decreased peristaltic sounds. X-ray study of the 
colon by barium enema showed the mght colon to 
be dilated and filled with mecomum and gas. Barium 


passed to this area and was evacuated \n mtra 
venous pyelogram tailed to demonstrate any ab 


normality 


Laparotomy revealed a perforation of the colon, 


thought to be in the sigmoid region. A loop tleos 


tomy was performed, Tissue removed from the im 


ternal anal sphincter and rectum contained no 
ganglion cells. The infant did well postoperatively 
The ileostomy funetioned normally and distention 
subsided, The ileostomy was troublesome tor the 


parents to care for, However, the weight gam and 
development were normal. When 3 months old, he 
ontracted bronchopneumonia which responded to 
therapy. At 5 months of age an episode of pyelitis 
lue to Aerobacter aerogenes was controlled with 
antibiotic therapy 

When the child was 7 months old, the tleostomy 
was resected and a total colectomy performed, The 


terminal ileum was anastomosed to the rectum 2.5 


em. from the mucocutaneous margin utilizing the 


pull-through technique No ganghon cells were 
P found in the myenteric plexus throughout the colon 
Fig. 3 (Case 3).—Photograph one year after 


ileoproctostomy shows normal growth Phe postoperative course was satisfactory. As high 


enema demonstrated no particular abnormality of Fig. 4 (Case 4).—Barium enema performed in 


May, 1954, one year after ileoproctostomy 


the colon, 

A laparotomy was performed Aug. 6, 1952. There 
were many dilated loops of small bowel extending 
down to the terminal ileum which was small in 
diameter. No ganglion cells were found in biopsies 
of the right colon; a right colectomy was performed 
and a loop ileostomy made. Tissue removed at the 
time of internal anal sphineterotomy also showed 
no ganglion cells in the myenteric plexus 

The infant had an uneventful postoperative recoy 
ery. Growth was satisfactory over the next tew 
months. Care of the ileostomy was troublesome to 
the parents. Four months later, a left colectomy was 
done. Two weeks after this second operation the 
ileostomy was resected and the terminal ileum was 
pulled through the anus and anastomosed to the 
rectal cuff 2.5 cm. from the mucocutaneous margin 
Histologic study of the entire colon failed to reveal 
any ganglion cells in the myenteric plexus. The tre 
quent loose stools with perineal excoriation gradu 


ally subsided during the first few weeks after 


operation 

The weight gain and growth have been steady 
(Fig. 2). The postoperative follow-up ts now two 
years. There has been no incontinence 

Case 3.—D. McG. (BFH #19246). was ad 
mitted the day after his birth because of vomiting 


and abdominal distention. Colome irrigation gave 


j 
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as 1] stools a day in the early postoperative period 


were well tolerated with minimum excoriation of 


the perineal skin. At 1 year of age the child had 
torsion of the left testis 
This boy has now been followed one year since 


3). He 


is having only three stools a day. There is no ab 


colectomy. He is in excellent health (Fig 


dominal distention. Roentgenogram of the lower 


bowel by barium enema showed the loops of ileum 
filling the lower half of the abdomen (Fig. 4). The 
bowel segments visualized appeared normal in cali- 
ber, perhaps slightly wider than usually seen. The 


barium was poorly evacuated 


COMMENT 


Krom the experience with these three un- 
usual cases of Hirschsprung’s disease, it 
would seem that the colon may be resected 
and the ileum anastomosed to what is essen- 
tially the anal canal, provided the ileum is 
normal. We firmly believe that this is not a 
procedure to be used in patients with ulcera- 
tive colitis. We have attempted ileoproctos- 
tomy on one patient having this disease, with 
near disaster, Within six weeks, emergency 
ileostomy was necessary because of pyrexia 
and profuse bloody diarrhea. Ulcerative coli- 
tis is probably a generalized disease with 
occult changes in the small intestine and, 
therefore, the procedure cannot be safely 
used to rid the ulcerative colitis patient of 
his ileostomy. 

Colectomy with anastomosis of the ileum 
to the sigmoid or rectosigmoid colon have 
heen reported in the literature as operative 
Satis- 
factory results were obtained, but obstructive 


treatment of Hirschsprung’s disease. 
complications similar to those in Case 1] 
were recorded,* 


“References 1 to 5, 
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Anastomosis of the ileum directly to the 
anus in Hirschsprung’s disease has not been 
reported previously. This operation removes 
the functional obstruction caused by the long 
segment of aganglionic bowel. It is of value 
primarily in those cases in which the entire 
It is 
advisable to determine by biopsy that the 


colon has a defective myenteric plexus. 


terminal ileum has normal ganglion cells be- 
fore the anastomosis is made, since it is con- 


ceivable that the aganglionic process may ex- 


tend into the ileum. 


SUMMARY 


Three cases of Hirschsprung’s disease 
treated by total colectomy and ileoproctos- 
tomy are reported. On the basis of satisfac- 
tory results from this form of surgical treat- 
ment, the operation is recommended in cases 
of Hirschsprung’s disease where the agangli- 
onic defect in the myenteric plexus extends 


throughout the colon. 
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Experiences with a New Three-Stage Procedure 


SAM SCHNEIDER, M.D., St. Louis 


Total colectomy until recently has meant 
a permanent ileostomy. However, several 
authors * have recommended preservation 
of the terminal rectum, which is then ful 
gurated of polyps or stripped of the mucosa 
in the area accessible to a sigmoidoscope, 
thus permitting ileosigmoidostomy. Such a 
procedure is intended to save the terminal 
rectum and yet prevent the subsequent de 
velopment of malignant disease therein. 

In 1947, Ravitch and Sabiston ® described 
a one-stage surgical procedure in dogs for 
accomplishing an anal ileostomy, which they 
thought might be feasible in man with some 
modification. Procedures of this type have 
since been applied to patients with either 
ulcerative colitis or polypoid adenomatosis by 
Ravitch and co workers,+ Wangensteen and 
Toom,t Best,§ and Devine and Webb.* A 
summary of the 29 cases of these investiga 
tors as tabulated by Best in 1952'* shows 
satisfactory results in about half of the pa 
tients with ulcerative colitis and in less than 
half of the patients with adenomatosis or 
malignant growth. 

Because of this relatively small experience 
with anal ileostomy, the severe postoperative 
complications, and the high percentage of 
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unsatisfactory results, reports of additional 
observations appear desirable. The four cases 
in the present report illustrate certain of the 
complications following a one-stage anal 
ileostomy and a promising method for over 


coming these difficulties 


REPORT OF CASES 
Case | I W., a 28-year-old single Negro 
woman, was admitted to the Homer G. Phillips 


Hospital with a six-month 
bloody 


lower quadrant pain, and a 25 Ib. (11.3 kg.) weight 


history of intermittent 


diarrhea, stools, weakness, malaise, right 


Past history was nm 


loss 


t significant, and physical 


examination revealed only a slightly distended ab 


domen with left lower quadrant tenderness. On 


sigmoidoscopic examination a hemorrhagic friable 


mucosa with numerous ulcers was noted. A barium 


enema showed evidence of ulcerative colitis. Stool 
examinations were positive for blood and mucus 
and negative for amebae. Other laboratory tests 
were not significant Ihe patient received whole 


blood transfusions, succinylsulfathiazole (Sulfasuxi 


dine), penicillin, and vitamins. She improved and 


was discharged two months after admission 


She was readmitted four months later with com 


plaints similar to those on initial admission, as well 


as swelling and pain in her legs and hands. She 


was again discharged, improved, two months after 
second entry, after therapy similar to that adminis 
tered during her initial he spitalization 


She reentered the hospital after four additional 


months because of persistent diarrhea and melena 
and again received whole blood and antibiotic 
therapy. About six weeks after this third admission 
the terminal ileum and all of the colon te within 
2 in. (5 cm.) of the mucocutaneous junction were 
resected The mucosa of the remaining reetum 
was curetted, and a pull-through anal ileostomy 
was pertormed The postoperative course was 
stormy; the diarrhea could not be controlled, and 
the distal 1 in. (2.5 cm.) of ileum sloughed. There 
was also mild but persistent bleeding from the 


terminal | in. of large intestine. The patient devel 


oped several episode s of electrolyte imbalance, cor- 


rected by parenteral replacement 


The diarrhea and bleeding subsided gradually, 


spital 13 weeks 


was discharged from the he 


and she 
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after operation. She was subsequently hospitalized 
once with an acute gastritis, but she is at present 
working and on no special diet. There is no leakage 
or perianal skin irritation. The patient is on no 
special diet, has regained the weight loss, and has 
six to eight controlled, voluntary liquid or semisoft 


bowel movements per 24 hours, 

H. D., a 22-year-old white woman, was 
admitted to The Jewish Hospital with a history of 
marked 


Case 2 


diarrhea during the five days preceding 


entry, as well as 17 Ib. (7.7 kg.) weight loss during 


the previous six months. Physical examination re 


vealed only a flat abdomen, with tenderness and 
rebound pain in the left lower quadrant. Proc 
toscopy showed a markedly spastic rectum with 


markedly inflamed mucosa which was ulcerated and 


bloody. Laboratory findings were not significant 
except for stool examinations, which revealed pus 
and blood, and no ova or parasites were found 
She remained in the hospital for almost two months 
and responded to dietary and symptomatic therapy. 


On discharge she felt somewhat improved 


about 10 months 
had lost 6 Ib 
months she 


later, during 
(2.7 kg.). For the 


had passed four 


She reentered 
which time she 
previous six or five 
bloody, formed stools per day, She complained of 
She 


in the hospital for four months and again responded 


anorexia and intermittent cramps remained 


fairly well to symptomatic therapy. However, she 


returned one month later because she was having 
ten to fifteen bloody bowel movements a day and 


was suffering from abdominal cramps, tenesmus, 


nausea, and anorexia 
7 Ib. (3.2 kg.). One 


an ileostomy was performed, which was followed 


She had lost an additional 
month after this admission 
by an improvement in general health. However, 
the temperature remained moderately elevated, and 
a discharge of pus by rectum continued. A barium 
enema showed definite evidence of progression of 
the ulcerative colitis. During this period of hospi- 
talization she showed progressive symptomatic im- 
provement, and she was discharged five months 
after the operation, 

During the following eight years this patient was 
admitted to the hospital seven times for various 
related to the She 


and 


complaints ulcerative colitis, 


continued to have cramping pains, diarrhea, 


intermittent attacks of fever. On the sixth admis 


sion there was evidence of fistula formation and 


pseudopolyposis, and, following entry for the seventh 
time, total colectomy and anal ileostomy were per- 
thickened 
inflamed, and there was a stricture at the hepatic 


formed. The colon was markedly and 


flexure. Numerous polyps were found throughout 
the large bowel, and an abscess was noted between 
the leaves of mesentery of the gastrocolic omentum 
A perforation was found retroperitoneally behind 
the descending colon, 
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a retroperitoneal abscess on the left side, which 


was incised and drained. Afterward she was up 
and around but was having numerous bowel move- 
ments uncontrolled by diet or medication. Eleven 
months after surgery she continued to have numer 
ous bowel movements, but there was no leakage. 
During the next three months she improved pro- 


gressively and gained weight, although she ex 
perienced tenesmus and diarrhea during the later 


alternoon. 


She was discharged during the latter period but 
was readmitted four months later with a four-day 
history of pain in the right flank and fever. Exami 


nation revealed an abscess in the right retroperi 


toneal space, which was drained, and antibiotic 


therapy was instituted. Improvement was progres 
sive, and she was discharged one month later, 

She has since shown a progressive gain in weight 
and has & to 12 bowel movements a day but m 
leakage. She is working eight hours a day as a 
stenographer. 

Case 3.—H. L., 
noted blood in his stools nine 
the U. S. Army. At that 


soft stools per day. His condition was diagnosed as 


a 33-year-old white man, first 


year ago, while in 


time he had about five 
ulcerative colitis, and he was discharged one year 
later. He did fairly well for about one year, when 
after abandoning his bland diet he again noted blood 
and mucus in his stools. He was hospitalized two 
years after discharge, at which time proctoscopic 
examination revealed multiple ulcerations and sessile 
Patient 
local V. A. 
intervals for routine check-ups, during which period 


polyps of the rectum. 
admitted to the 


was subsequently 
hospital at frequent 
he continued to have five to eight soft to loose 
stools per day, frequently associated with mucus 
and pus. But he maintained his weight and experi 
enced no chills or fever. 

At one routine check-up about three years before 
this paper was written, proctoscopic examination 
revealed four small sessile polyps in the termina! 


4 in 


seen, but 


No ulcers were 
blood. A 


barium contrast enema also revealed a polyp higher 


(10 em.) of the large bowel 


stool examinations revealed 
up in the descending colon. Because of the malignant 
potentialities of these polyps and the long history 
of ulcerative colitis, it was decided to employ surgi- 
cal intervention. Accordingly, total colectomy and 
anal ileostomy were performed, The patient toler- 
ated the procedure well, but his appetite was poor 
postoperatively. For the first three weeks there was 


no control of bowel movements. He subsequently 


developed acute abdominal pain and vomiting, In- 
sertion of a rectal 


tube gave relief, but he again 


became distended and began to vomit, and his 


condition became progressively worse. An emer- 
gency laparotomy was performed, and about 6 liters 


of fecal-smelling thin purulent fluid was removed 
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from the peritoneal cavity. No definite site of 
rhe lower quad 
drained. He did 
well postoperatively, treatment consisting of con 
blood 


antibiotics. On the 


abscess or perforation was found 


rants and pericoly 


recesses were 


tinuous Wangensteen suction, whole trans 


fluids, and 
there 


fusions, parenteral 
third 


stalsis, and within the next two months his appetite 


postoperative day was audible peri 


unproved, and there was a marked decrease in the 


amount of purulent drainage 


About a month later the abdominal drainage sites 


were comple tely healed, but he continued to have ab 
dominal cramps and distention and appeared to have 


a chronic partial small bowel obstruction despite 


dilatation of the anal opening several times a week 


Iwo months later he devel ped an abscess caused 


by gas-forming organisms in the right hip which 


was believed to have resulted from undermining 


along the fascial planes from the region of the 


internal sphincter. A stab wound permanent ileos 
lower quadant and 
instituted. The 


with the ab 


tomy was placed in the right 


drainage of the perianal region 


pain in the hip disappeared along 


dominal cramps, and he began to gain weight 


He continued to improve, but subsequent exami 


nation showed the ileostomy stoma to be small, 


and it had to be revised. He was discharged seven 
months after surgery but returned four months later 
with an indurated, hot, erythematous area around 
stoma; the tleum 
flush with the skin. A catheter 
ileostomy opening until the skin irritation had sub 


sided. He 


thesia ; 


the ileostomy was practically 


was placed in the 


was then placed under general anaes- 


the ileum was brought to the outside and 


transplanted to another position, away from the 


abdominal scars. Subsequent course was uneventful, 


and he gained weight. He was discharged one 


month after the ileostomy revision 


Five months later he again entered, and an ab 


dominal perineal excision of the termina! ileum 


and rectal Except for a 


treated 


stump was performed 


period of with 17 
( Metandren 
remaimed well for the 

Case 4.—B. R., a 
admitted to the 


temporary impotence, 


methyltestosterone Linguets), he has 
past year 

married woman, 
Phillips Hospital 
complaining of frequent loose stools containing mu 
blood 
three-week period prior to hospitalization, and she 
had noted 
Past 


nothing of 


23-year-old 


was Homer G 


cus and Bleeding had been profuse for a 


progressive weight loss and weakness 


history and physical examination revealed 


significance, but sigmoidoscopic exami 


nation showed a friable rectal mucosa with numer 


ous flat grayish ulcerations \ barium enema 


showed roentgenological evidence of ulcerative 


colitis. Laboratory examinations were not contribu- 


tory, except for stools which showed mucus and 


blood but no ova or parasites. Despite whole blood 


transtusions and dietary measures she became pro 


gressively worse and ran a febrile course 


Six weeks after entry, after preparation of the 


large bowel for surgery, about 6 in. (15.2 em.) of 


terminal ileum and the colon to the distal sigmoid 


resected through a long left paramedian inci 


a right lower quadrant stab wound tleos 


were 
sion, and 


tomy was performed, The proximal end of the 


detunctioned distal colon and rectum was brought 


out through the lower angle of the left paramedian 


wound The patient improved rapidly, gained 


weight, and was discharged from the hospital on 


the 45th postoperative day 


She was readmitted 10 weeks later \t this time 
sigmodoscopl examination revealed numerous pseu 
dopolyps extending to the mucocutaneous junction 


The lett 


abdominal 


paramedian sear was excised, and the 


cavity was reentered The remaiming 


sigmoid and rectum to about 5 em. trom the muco 


cutaneous junction was excised, and the mucosa 


the remaining large bowel was curetted. The ileos 


tomy was taken down, and an anal tleostomy was 


performed. A loop of ileum was selected and 
\ double 


the proximal limb was brought out 


transected barelled ileostomy was formed ; 


through the 
previous right lower quadrant stab wound, and the 
distal linb was brought out through the lett para 
level as the stab wound 


median incision at the same 


Qn the fifth postoperative day the anal ileostomy 


was fevised, Postoperative course was uneventful 


and the patient was discharged on the 42d post 
operative day 

10 days later and was 
instilled into the 


halt 


She was again admitted 
able to retain 100 ce. ot 
distal limb of the 


water 
ileum for about four and on 


hours The two ileal openings were circumetised 


and joined by an end-to-end ileoileostomy I he 


patient was subsequently discharged, having & to 


10 controlled liquid stools every 24 hours 


At present, 12 months after the last surgical 


procedure, she is working and on no special diet 


She has three to four semisolid stools during the 


day and three to four similar bowel movements at 


night. There is no anal meontinence 


COMMENT 


The search for an adequate technique tor 


accomplishing an anal ileostomy ts motivated 


by a desire to avoid the disagreeable features 
of a permanent ileostomy. Llowever, expert 
ences to date with anal ileostomies have re 
vealed several important problems. In the 
immediate postoperative period stool urgency 
and loose movements are difficult to control 
even though continence may be quite satis 
factory. Perineal excoriations may develop 
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and persist for several weeks after operation, 
but with final healing of the suture line these 
disappear or lessen to a degree so that the 
patient is comfortable. With a competent 
sphincter a complete although intermittent 
obstruction frequently occurs and patients 
suffer agonizing cramps during the period 
of dilatation of the sphincter. Fortunately, 
in most instances, this is only temporary and 
is followed later by compensation. 

Healing of the anal ileostomy suture line 
jreakdown and 
leakage of the suture line results in the for 
mation of perianal fistulas or abscesses which 


presents a major problem. 


usually require permanent ileostomy. Two 
failures by Ravitch || were due to necrosis of 
the distal ileum with the development of large 
abscesses. In several cases reported to date, 
as in Case 3 reported herein, abdominal 
perineal resection with permanent ileostomy 
had to be performed because of such severe 
breakdown of the suture line. 

The problem of preserving sphincteric con- 
trol deserves special mention. In this regard 
the investigations of Gaston indicate that 
the rectum and its intact sensory nerve sup- 
ply are an integral part of the normal control 
of the sphincteric mechanism ; however, this 
nerve supply does not appear to be impaired 
by fulguration or stripping of the mucosa. 
Even though the sphincter and its motor sup- 
ply are preserved and it can be contracted 
voluntarily, unless a sufficient portion of the 
rectum with its sensory nerve supply is left 
intact following surgical excision, sphincteric 
continence will not result. Gaston’s investi- 
gations further indicate that at some point 
between 1 and 7 cm. there is a level below 
which the rectum cannot be resected without 
serious impairment of sphincteric control. 
Utilizing a different technique, Goligher and 
Hughes ** have made the important observa- 
tion that balloon distention which produces 
the rectal type of sensation evokes a contrac- 
tion of the external anal sphincter that ap- 
pears to be partly voluntary and partly re- 
flex. 


Personal communication to 


|| Ravitch, M. M.: 
the author, 
{ References 15-17 
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In reviewing the subject of anorectal func- 
tion and disease, Turell, Krakauer, and May- 
nard '* conclude that in the performance of 
sphincter-saving operations, if sensory in- 
continence is to be avoided, it is mandatory 
to preserve undamaged not only the sphincter 
muscles, but also at least a 6 cm. and prefer- 
ably an 8 cm. or more anorectal stump with 
its parasympathetic nerve supply. The rectal 
wall with its parasympathetic innervation 
may be preserved by resecting the mucosa 
of the rectum and anastomosing to it the 
The anal 
ileostomy as applied by Ravitch and col- 


terminal ileum. technique of 
leagues,# Wangensteen and Toom,* Best,7 


and Devine and Webb '* is based on this 


principle. However, judging from the re- 
sults in successful cases reported by these 
investigators, as well as those in the present 
series, a rectal segment of about 5 cm. (ap 
proximately 2 in.) appears to be sufficient 
to regain sphincteric control. 

Further, Gaston noted that in one of his 
cases with anal ileostomy, although the pa 
tient could retain ileal contents by sphincteric 
contraction, he could not do so for longer 
than one hour at a time, so that he had to 
go to stool hourly throughout the day and 
night. In the present group of successful 
cases, as well as those of others referred to 
above, the ileum was eventually able to take 
over the function of a reservoir, Bowel 
movements continue to be more numerous 
than in normal persons, but eventual equili- 
brium is attained at a level of about 6 to 12 
howel movements per 24-hour period. 

From the standpoint of final outcome, 3 of 
the 4 cases reported herein may be considered 
successes, thus raising the number of satis 
factory results reported in recent years from 
17 to 20 as opposed to 13 unsatisfactory re 
sults. However, Cases 1 and 2 of the present 
report illustrate many of the postoperative 
complications incident to anal ileostomy. It 
was because of these difficulties that the tech 
nique reported was used, 


# References 7-9 and Ravitch, M. M.: 
communication to the author. 
* References 10 and 11. 
+ References 12 and 13 
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These complications appear to have been 
avoided to a large extent in Case 4. The 
procedure used was based on the principle 
of diverting the fecal stream from the anal 
ileostomy suture line until complete healing 
was assured. In the first stage, resection ol} 
about 6 in. (15 cm.) of terminal ileum and 
all of the colon to the distal sigmoid was 
carried out and a right lower quadrant stab 
wound ileostomy was performed; the proxi 
mal end of the defunctioned sigmoid was 
brought out through the distal angle of the 
left paramedian wound. In the second stage, 
the rectosigmoid was excised to within 2 in 
(5 cm.) of the mucocutaneous junction and 
the distal remnant was curetted, At the same 
time, the ileostomy was taken down and a 
pull-through anal ileostomy was performed 
\ double-barreled ileostomy was then con 
structed. In the third stage, after the func 
tion of the distal ileum was determined by 
noting that the patient was able to retain 
100 cc. of water instilled therein for over four 


hours, an ileoileostomy was performed. 


The foregoing plan would be especially 
valuable for patients who are in relatively 
poor condition, For those who can withstand 
more intensive surgery the following plan 
will be utilized; Stage 1 will consist of colec 
tomy, pull-through anal ileostomy, and di 
versionary proximal ileostomy; revision of 
the anal ileostomy will be carried out five to 
seven days later, when indicated. Stage 2, 
ileoileostomy, will be performed four to eight 
weeks later, as determined by the ability of 
the patient to retain 100 ce. of water instilled 
into the distal limb of the ileum for at least 
four hours. 

Anal ileostomy for the diseases mentioned 
has been abandoned by many surgeons be 


cause even the “successful” cases are often 
characterized by stormy postoperative 
courses. This has been particularly true in 
patients with ulcerative colitis, less so in 
those with familial polyposis. The operation 
carried out in the fourth case gives promise 
of greater success, although further experi 


ence is required, 


SUMMARY 

Four cases are presented in which anal 
ileostomy with total colectomy for ulcerative 
colitis was done. In the first three, severe 
postoperative complications occurred, neces- 
sitating, in one, a final permanent abdominal 
ileostomy; the other two ileostomies even- 
tually healed and developed good function 
and remain satisfactory, 

In the fourth case the procedure was done 
in stages, the essential feature of which ts 
a temporary ileostomy at the time of anal 
ileal anastomosis, thus permitting the latter 
to heal with exclusion of fecal contact. There 
were no complications in this case, and the 
clinical result was excellent, with restoration 
and maintenance of body weight and excel 
lent sphincter control; this patient has now 


been observed for more than 12 months 
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Successful repacement of segments of 
iajor arteries or of the aorta with preserved 
arterial homografts has given new impetus 
to the development of vascular surgery. In 
addition to extending the indications for re 
section of segments of arteries or of the aorta, 
successes with homografts have stimulated 
etforts to develop other methods for replac 
ing the resected vessels 

Utilization of a segment of fresh autoge 
nous vein as a graft to replace a resected seg 
ment of artery has certain advantages over 
the use of preserved arterial homografts 
First, the use of a fresh autogenous veno 
graft obviates the necessity of an arterial 
bank, which under many circumstances ts 
difficult or impractical to maintain. Second, 
the fresh autogenous venograit is reported to 
“take,” remain viable, and grow in its new 
position without being replaced by the re- 
cipient’s tissues. These more biologically 
acceptable autografts have thus been consid 
ered less likely to undergo degenerative 
changes and might therefore be expected to 

The Mayo Foundation is a part of the Graduate 
School of the University of Minnesota 
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Kein forcement of _Autogenous Venogra ls 


Experimental Study with Polyvinyl Formalinized (Ivalon) Sponge 


give better long-term results than arterial 


homografts which, in the final analysis, are 
bodies that must be 


loreign replaced with 


the recipient’s own tissue 

Use of portions of veins as grafts to re 
place resected segments Of large arteries or 
of aorta, however, has certain practical and 
theoretic inadequacies, One of the most im 
portant of these drawbacks 1s the danger ot 
dilation and formation of an aneurysm im the 
relatively thin-walled, imelastic segment of 
vein which, when implanted into the aorta 
or a large artery, must carry blood under 
arterial Several 


pressures investigators * 


have reported a high incidence (50% or 


more) of dilation of such venografts apphed 
to the aorta. Generally good results in so 


far as absence of thrombosis, continued 


viability, and freedom from degenerative 
changes in these venografts have prompted 
numerous attempts to reinforce the walls of 
the venograft in the hope of overcoming its 
weakness and preventing dilation, Faseta, 
pericardium, cutis grafts,” and fibrous tubes 
produced by plastic surgery + have been used 
as reinforcing materials but with only poor 
Dilation, constriction, 


to mediocre results 


infection, and increased tendency toward 


thrombosis were the usual complications in 
such reinforced venografts. Vargas and 
Deterling * have recently reported favorably 
on the use of nylon netting for reimforcement 
of venografts to the aorta 

The aim of these various methods of rein 
forcement is to produce a pliable tough wall 

* References 1 through 7 
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which will act as an accessory adventitia to 
the relatively The 


strength of the new adventitia is derived 


thin-walled venograft. 


partly from the material used and partly 


from fibrous tissue which replaces or in 
vades it. In no instance has elastic or smooth 
muscle tissue been induced to develop in this 
newly formed adventitia. 

The unique properties of polyvinyl formal 
inized (lvalon) sponge which enable it to 


become thoroughly impregnated with tough 
yet pliable and vascularized fibrous tissue, 
thus forming a “living reinforcement,” 
prompted us to consider this material as a 
possible reinforcing agent around fresh 
autogenous venografts implanted into the 
aorta, After successful preliminary pilot in- 
vestigations by one of us (J. H. G.), the fol 
lowing study was carried out to determine 
the feasibility of applying fresh autogenous 
venografts reinforced with polyvinyl formal- 
inized sponge to the aorta 
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MATERIALS AND METHOD 


Adult 
weighing about 15 kg. 


Operative Procedure (Fig. 1) female 


mongrel dogs were used 
Ihe anesthetic agent, pentobarbital sodium (Nem- 
butal), and the 


right external jugular vein was exposed through 


was administered intravenously, 


a longitudinal cervical incision. A segment of this 


vein, 7 cm. in length, was isolated and removed 


saline solution 
The 


abdominal in 


It was placed in sterile physiologic 


which was at room temperature cervical 


incision was closed. A long midline 


Fig. 1.—Operative (I valon-rein 
forced venograft to abdominal aorta): (a) De- 
fect 
aorta just proximal to aorti 


procedure 


after resection of segment of abdominal 
trifurcation. (b) 
Venograft in place, carrying blood under aortic 
pressure. A reinforcing sheet of Ivalon sponge 
is being placed around the venograft. (c) The 
completed reinforced venograft is shown with 


the vena cava lying adjacent to the aorta. 


cision was then made; the abdominal viscera were 
retracted, and the posterior peritoneum was incised 
The 
branches arising from the distal 8 cm. of this part 


to expose the abdominal portion of the aorta 


of the aorta (including the inferior mesenteric and 
usually three or four pairs of lumbar arteries) were 


ligated and divided. Blalock clamps were then ap- 


plied to the aorta, the proximal clamp being placed 


about 2 cm. distal to the left renal artery and the 


distal clamp just above the trifurcation. A 4-cm 


segment of aorta between these clamps was then 


removed, and the segment of fresh autogenous 


jugular vein was used as a free vascular graft 


to bridge the defect in the aorta. Anastomoses were 
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REINFORCEMENT OF VENOGRAFTS 


accomplished by a continuous simple coaptatior 
suture of No. 00000 oiled (nonabsorbable) surgical 
silk. Clamps were then removed from the aorta, 
allowing blood to flow through the venograft. When 
necessary, hemostasis was achieved by pressure or an 
occasional interrupted suture. When the field was 
entirely dry, the venograft was inspected and was 
demonstrated to be patent, with good flow, good 
pulsation, and normal contour 

If the venograft was not to be reinforced, the 
posterior peritoneum was closed at this point, and 
If re 
carried out, the reinforcing 


the abdominal incision was closed in layers 
inforcement was to be 
material was applied in the following manner: a 
rectangular sheet of the reinforcing material mea- 
suring 4 by 8 cm. was prepared and was wrapped 
around the graft as a sleeve, its edges being approx 
imated anteriorly by a running suture of No. 5-0 
silk. Care was taken to make this reinforcing sleeve 
fit snugly over the venograft but not compress it 
Each end of the reinforcing sleeve extended 1 em 
onto normal aorta and was anchored to the aorta 
interrupted The 
was placed in position and sutured without the 


with sutures. reinforcing sleeve 
use of clamps on the aorta, the venograft thus 
carrying blood under aortic pressure while its rein 
forcement was being applied. The posterior peri 
then and the 


abdominal incision was closed in layers. 


toneum was closed over the graft, 


Postoperative Management.—Anticoagulants were 
not administered. The dogs were inspected daily 
for one week, but special postoperative care was 
not given. If the flow of blood through the graft 
appeared to be impaired (manifested by the absence 
of femoral pulsations or by paralysis of the hind 
legs), an aortogram was done. If impairment of the 
of bl od 
done routinely after 4 to 12 weeks and again 5 to 


flow was not evident, aortograms were 
9 months after the operation. 

Types of Reinforcement.—Since this study was 
carried out to investigate the possibility of using 
polyvinyl formalinized surgical sponge ¢ as the rein- 
forcing material, most dogs (23) received grafts 
that were wrapped with this material. The sponge 
used was 2 mm. thick, with dimensions as previously 
The width of the 
determined by wrapping it around a solid rod with 


described sheet of sponge was 
a diameter the same as that of the dog's abdominal 
aorta under normal conditions (that is, about 1 cm.) 
It was then cut so that its edges would just meet 
around the rod, giving a snug fit without tension 
on the closing suture line. The sponge, of course, 
was soft and pliable, having been soaked in isotonic 
sodium chloride solution 

t The surgical Ivalon sponge used in this study 
was furnished by the manufacturer, Ivano Inc 
Chicago, and may be obtained on order from Clay 


Adams, Inc., New York 


\bout every third dog operated on was used as 


a control, the venograft either not being reinforced 


(in two dogs) or being wrapped with other reinfors 


ing material. In three dogs fresh autogenous fascia 


was used, this being obtained from the anterior 


sheath of the rectus abdominis muscle at the time 
the abdomen was opened. The fascia was applied 


in the same manner as the sponge, the fibers run- 


ning longitudinally over the 
tially 


gratt, not circumleren 
In three other dogs both sponge and fascia 
were used, the fascial sheet being applied directly 
to the venograft, while the sponge was used as the 


second, or outer, covering. Venografts in three dogs 


were remitorced with nylon netting obtained from 


Dr. R. A. Deterling, who had used similar material 
in previously reported studies.* 


Methods of Postoperative Evaluation.—Since the 


terminal portion of the abdominal aorta was the 


site of the grafts, the clinical condition of the dogs 


Status of Dogs With Venografts 
to Aorta 


Taste 1. 


Number of Dogs 


Killed After 
Aortog 
raphy Alive 
Died Sto for 
Venograft, After 0) Days Long 
Type of Opera After Term 
Reinforcement ton Operation Studies Total 
None 0 1 1 2 
Fasela 0 4 l % 
Fascia andivalon 06 4 1 3 
Nylon netting 4 0 8 


could not be utilized as a criterion of the patency 
of the graft. In three dogs, in which thrombosis 
occurred within a few days after operation, paralysis 
or weakness of the hind legs had developed in 
absence of femoral 


had 
pulses and used their legs normally, even though 


association with the pulses 


However, all other dogs palpable femoral 
several had completely occluded grafts, the blood 
Phere 
fore, aortography was utilized to evaluate the grafts 
to be killed, 


the intact grafts were examined at surgical ¢ xplora 


reaching the legs via collateral channels 


in living dogs. In addition, in all dogs 
tion while they were still carrying arterial pressure, 
in order that the texture, pulsations, and external 
contour of the evaluated under 
When the dogs were killed, the 


site of the graft was studied grossly; 


grait might be 
living conditions 
its elasticity, 
thickness of the walls, contour, diameter, length, 
and color were evaluated, and the presence or 
absence of thrombi was noted. Histologic sections 
were made of every graft, and studies were carried 
out with hematoxylin and eosin stain and the Ver- 


hoeff method for elastic tissue 
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Eight dogs with Ivalon-reinforced venografts and 


three control dogs were permitted to live, to be 


examined later in long-term studies. 


RESULTS 


Clinical Sequelae, total of 34 dogs 
received autogenous venografts to the ab- 
(Table 1), 


a mortality rate of 3% for this operation. In 


dominal aorta One dog died, 


this dog, which had an Ivalon-reinforced 


b 
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grafts, and these animals were killed on the 
eighth or ninth postoperative day. The re- 
maining 30 dogs were well and healthy seven 
to nine months after operation, without clin- 
ically recognizable sequelae from the opera- 
tive procedures. 

Results were 
classified first as either good or poor (Table 


Evaluation by Aortography. 


2). To be considered a good result the graft 
had to be patent and have a regular contour 


Fig. 2.—Aortogram of an Ivalon-reinforced venograft to aorta showing good results: (a) 
View of aortogram three months after implantation of an Ivalon-wrapped autogenous venogratt 
7 cm. in length in abdominal aorta. (>) Aortogram seven months after operation, 


venograft, evisceration through the abdom 
inal incision occurred 72 hours postopera- 
tively. The graft was in excellent condition. 
Weakness or paralysis of the hindlegs devel- 
oped in three other dogs (one with an 
Ivalon-reinforced graft, one with a fascia- 
reinforced graft, and one with a graft rein- 
forced with both Ivalon and fascia) during 
the first week after operation, Aortography 
showed evidence of complete occlusion of the 
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with a lumen essentially the size of the lumen 
of the aorta above and below the graft (Fig. 
2). Constriction, dilatation, irregularity of 
contour, mural thrombi, or narrowing at 
anastomoses was sufficient to cause the result 
to be classified as poor, even though impaired 
flow of blood through the graft may not have 
been evident (Fig. 3). Of course any evi- 
dence of occlusion at the site of the graft 
caused the result to be classified as poor. 


: 
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By these rigid criteria, good results were 
obtained in 17 grafts (52% ), evaluated seven 
to nine months after the operation. Fifteen 
of the good results were obtained in the 22 
(O8% ) 
with 


dogs which had venografts rein- 


forced Ivalon sponge. Good results 
were obtained in only 2 of 11 dogs (18%) 
which had other types of venografts; 1 of 
these had an unreinforced venograft, the 


other had a venograft reinforced with fascia. 


Further analysis (Table 2) of the poor re- 


sults revealed that in 6 of the 16 dogs with 


2.—Results of enografts to 


Venogratt, Results 
Type of 

Reinforcement 


Dogs 
Studied No 


Ivalon 
None 4 
Fascia 3 
Faseia and Ivalon 4% 
Nylon netting 


Total... 


3.--Poor Results 


Venogratt, Type of 
Rein foreement 
Ivalon 2 
None 
Fascla .. 
Fascia and Ivalon 
Nylon netting 


Total 


poor results complications could be attributed 
to technical errors during surgical implanta- 
tion of the graft and were probably not a 
failing of the graft itself. Such technical er 
rors included constriction at anastomoses in 
four, use of too long a graft in one, and use 
of too short a graft in another. Correction 
for these errors in technique gave final per- 
centages for poor results for the grafts them 
selves as follows: 14% for Ivalon-reinforced 
grafts, 50% for unreinforced venografts, and 
67% each for venografts reinforced with 
fascia, with nylon netting, and with both 
fascia and Ivalon. 

The 10 poor results attributed to the grafts 
themselves consisted of the following compli 


Thrombosis 


cations (Table 3): Thrombosis occurred in 
three dogs; two had Ivalon-wrapped veno- 
grafts, and one had a venograft wrapped with 
both fascia and Ivalon. 

Stricture of the graft occurred in three 
dogs. In these cases the lumen of the graft 
was narrowed to pinpoint size and was 0« 
cluded with fibrous tissue. It is possible, of 
course, that this represents contraction of an 
organized thrombus. The constriction, how- 
ever, was not present in the first postopera- 


tive aortograms but developed progressively 
lorta 
Poor Results 


Technical 
Error 


Itself Potal 


Attributable to V enografts 


Complication 


Stricture Dilatation Tortuosity Total 


3 
‘ 


within three to six months after operation. 
We are inclined to interpret these instances 
of constriction as representing excessive 
fibrosis around the graft, with resultant nar 
rowing owing to cicatricial contraction. An 
other possible factor which we have not been 
able to evaluate could be excessive tension 
on too short a venograft, resulting in con- 
striction due to longitudinal tension. Of 
these three cases of constriction of the graft, 
one occurred in a lascla wrapped venogralt 
and two in nylon-netting-wrapped venografts 

Dilatation occurred in four dogs. In one 
the venograft was reinforced with both fascia 
and Ivalon sponge; the longitudinal suture 


line closing the sleeve of Ivalon was insecure, 
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{ 
% No. % No % No 
6s ‘ 1s 3 1 
l 33 0 67 67 
0 0 1 67 a in 
0 0 1 07 loo 
9 
: 


allowing separation of the reinforcing layer, 
with consequent dilatation. 
was a technical error, and the poor result 


This, of course, 


could not be attributed to the graft itself. In 
the other three instances dilatation was evi 
dently attributable to inability of the rein- 
forced vein to withstand aortic pressure. One 


instance of dilatation occurred in the un- 


Fig. 3.—Three aortograms showing 


poor results 
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gram but developed after three months and 
progressed thereafter. This we consider to be 
secondary to the scarring and fibrous con- 
traction resulting from the fascial reinforce- 
ment. 

Hemorrhage from a graft, sepsis, forma- 
tion of abscess, or recognizable peripheral 
emboli were not noted, 


obtained from venografts to aorta: 


(a) Venograft wrapped with Ivalon sponge, six months after operation; note constriction at 
anastomotic suture lines. (b) Venograft wrapped with nylon netting, six weeks after operation 
(note complete occlusion of graft, which was found at necropsy to be thrombosed). (c) An unre- 
inforced venograft to aorta, four months after operation (note dilation of graft). 


wrapped vetiografts, one in the  fascia- 
wrapped venografts, and one in the Ivalon- 
wrapped venografts. 

Finally, tortuosity of the venograft oc- 
curred in one dog. In this case, the venograft 
was reinforced with fascia. Tortuosity was 


not present in the early postoperative aorto- 
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Pathologic Evaluation.—Gross Findings: 
except at sites of intimal damage (such as 
that produced in the aorta by the occlusive 
clamps), marked changes in contour, or 
changes in diameter of the lumen (such as 
that caused by narrowed anastomoses ), little 


tendency toward the development of thrombi 


4 
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in these venografts was evident. In all grafts 
the 
grossly shiny and smooth ( Fig. 4). We could 


which were patent inner surface was 
not recognize any relationship between in 
timal changes and different methods of rein 
Mild in- 
flammatory reaction, attributable to the sur- 
itself, 


around unreinforced venografts. 


forcement of the wall of the vein. 


gical procedure was recognizable 
similar 
degree of inflammatory reaction and ultimate 


fibrosis occurred around the Ivalon-wrapped 


Ivalon-reinforced 


Fig. 4.—Gross 


appearance otf 
venografts to aorta, six months after implantation 
(a) 
aorta above and graft below; right, cross section 


Left, inner surface of graft at anastomosis; 


of graft and adjacent vena cava (note relative 


thickness of wall of venograft and the vena cava). 
(b) Cross section of Ivalon-reinforced venograft 
Note 
relative thickness of wall of venograft and normal 


aorta. 


on left (compare with normal aorta on right) 


The 


around fascia-wrapped venografts, however, 


venografts, inflammatory reaction 
was somewhat increased, and that around 
nylon-netting-wrapped venografts was even 
more marked. Within three months the wall 


of the venograft itself, unreinforced or rein 


forced and regardless of the method, was 
thickened about fourfold, so that its thickness 
was essentially that of the normal aortic wall. 
The reinforcing layer in all instances was 
firmly adherent to the venograft, adding to 
A sheet of 
fibrous tissue also developed outside the rein 


its over-all thickness (Fig. 4). 


forcing sleeve, this fibrous coat attaching 
firmly to the adventitia of the aorta above and 
below the venograft. The unreinforced veno 
grafts were soft and pliable and pulsated well, 
although not with the same expansile pulsa- 
The 


venografts were all less pliable and firmer 


tion as the normal aorta. reinforced 
than the normal aorta, depending on the de 
gree of fibrosis present. All grafts which 
were patent pulsated palpably. Elasticity of 
the venograft was never as great as that of 
the aorta, but differences in elasticity could 
not be attributed to the different methods of 
reinforcement. 
Microscopic Changes: Evidently the in- 
tima of the venograft disintegrated soon after 
implantation, as it was not recognizable in 
grafts 72 hours after operation (Fig. 5a). 
However, six weeks after operation a layer 
of fibrous tissue several cells thick lined the 
inner surface of the venograft (Fig. 5b). 
This new intima extended across the anasto- 
mosis and fused with the intima of the aorta. 
After the graft had been in place for four to 
nine months, this intimal layer had condensed 
considerably and contained more collagen 
(Fig. 5e). At times the cellular elements of 
the newly formed intima resembled smooth 
muscle cells, but at no time was elastic tissue 
Much of the thickness of the 
healed venograft wall consisted of this newly 


identified in it. 


formed intima. 

In the first week after implantation the 
media of the venograft appeared acellular, as 
though infarcted. Its elastic fibers were easily 
identifiable, and the distance between the in 
After three 
months, the media of the original venograft 


dividual fibers was normal. 


was still recognizable, but it was consider 
ably thinner than when it was implanted 
‘lastic tissue was still readily identifiable 


The distance between these elastic fibers, 
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Fig. 5.—(a) Microscopic appearance of Ivalon-reinforced venografts to aorta 72 hours after 
implantation into aorta (hematoxylin and eosin; * 110). Note absence of intima, the elastic 
fibers of the media forming the inner surface of the graft. Note also the polymorphonuclear 
leucocytes in the interstices of Ivalon sponge. (b) An Ivalon-reiniorced venograft six weeks 
after implantation (Verhoeff’s stain for elastic tissue; « 30). Note newly formed, thick intima, 
thin media with a few elastic fibers, and abundant vascular fibrous tissue in interstices of Ivalon 
sponge. (c) An Ivalon-reinforced venograft eight months after implantation (Verhoeff's stain 
for elastic tissue; * 60). Note thickened intima and condensed Ivalon sponge impregnated 
with fibrous tissue. Only a few elastic fibers of the media of the original vein remain. (d) Region 
of anastomosis of Lvalon-reinforced venograft to aorta eight months after implantation ( Verhoeff's 
stain for elastic tissue; & 40). Note the smooth fusion of the intima of the normal aorta with 


the newly formed fibrous intima of the venograft. The fibrous tissue in the Ivalon sponge 


around the venograft continues onto the aorta as a firmly attached outer layer. The elastic 
fibers of the media of the aorta, however, end abruptly and have no attachment or continuity 
with the media of the venograft. Venograft to left; aorta to right. 
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however, now varied. In some instances the 
distance was normal, suggesting that either 
preexisting tissue between the elastic fibers 
had not been removed, or, if it had been re- 
moved, that it had been replaced by a com- 
parable amount of new tissue. In other areas 
the elastic fibers lay close together, sug- 
gesting that the other elements of the media 
had disintegrated and disappeared. Although 
the media of the venograft and that of the 
aorta lay in apposition at the anastomoses, 
this layer showed little tendency to fuse 
(Fig. 5d). 

Within three months after implantation of 
the venografts an adventitia had developed 
consisting of vascular connective — tissue 
which mingled with the fragments of adven 
titia of the original vein. This outer layer of 
fibrous tissue was fused with the adventitia 


When 


Ivalon sponge was used for reinforcement, 


of the aorta beyond the venograft 


the interstices of this material became infil 
trated with neutrophilic granulocytes within 
72 hours after implantation. Vascular fibrous 
tissue gradually infiltrated these interstices, 
this fibrous tissue being continuous with the 
adventitia of the venogratft and with an outer 
layer of fibrous tissue which developed ex 
ternal to the sheet of Ivalon. Similar fibrosis 
around fascial reinforce 


occurred in and 


ments. Elastic fibers in the transplanted 


fascia were identifiable as long as six 


months after implantation, Calerum salts 
were recognized in the Ivalon sponge about 
three months after implantation, and the 
amount had increased somewhat after eight 
months. 

Little change was noted in the histologi 
characteristics of the venografts between four 
The 


more 


and nine months after implantation 


connective tissue became somewhat 
dense, with less vascularity and greater depo 
sition of collagen, and the Ivalon material 
thickness, 


but otherwise the venografts seemed stable 


seemed to decrease somewhat in 


and unchanged during this interval. 
We were unable to demonstrate that the 
elements of the original venograft in any in- 


stance continued to grow normally or retain 


their cellular integrity. Some of the elastic 


fibers of the media could be demonstrated 
nine months after implantation and the rein 
forcing material remained intact, but all other 
elements of the venograft appeared to have 
developed from the recipient. 


SUMMARY AND CONCLUSIONS 


Segments of fresh autogenous external 
jugular vein of dogs were used as free grafts 
to replace resected segments of the abdominal 
portion of the aorta. Such venografts, when 


reinforced with a sheet of polyvinyl formal 


inized (Ivalon) sponge wrapped around the 


vein at the time of implantation, have func 


tioned satisfactorily and remained remark 


ably 


dilate, or 


free from tendencies to thrombose, 


constrict during nine-month 
follow-up period, Poor results attributable to 
3 (14%) 


of 22 Ivalon-wrapped venografts to the aorta 


the graft itself were found in only 


on the other hand, similar fresh autogenous 


venografts which were not reimforced or 


which were reinforced with fascia, with nylon 
netting, or with both fascia and Ivalon 
sponge were less satisfactory, more than 60% 

of 11) of 


results 


such venogratts 


Wiviny poor 


Histologic evidence was not present to 
show that these fresh autogenous venogratts 
to the aorta continued to grow or to maintain 
their cellular integrity. (in the contrary, it 
appeared that all constituents of the healed 
venograft wall, with the exception of a few 
elastic fibers in the media and the reinforcing 
exogenous material, had developed from. the 
recipient's own tissues ina manner similar to 


that occurring in arterial homografts. 
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Sacrococeygeal Cysts 


Use of Elastic Pressure Dressing to Obliterate Dead Space and Facilitate Primary Healing 


GORDON M. CARVER Jr., M.D., Durham, N. C. 


()bliteration of dead space created by block 
excision of a sacrococeygeal cyst or sinus 
offers a challenge to the skill of the surgeon 
attempting a primary closure. Many ingen- 
ious techniques have been devised to close 
this dead space,* as it is the key to primary 
healing. 

The problem of wound healing in the sa- 
crococcygeal region is complex, and infection 
frequently nullifies the results of the most 
meticulously performed surgical procedure. 
The presence of numerous sweat glands and 
hair follicles makes preliminary sterilization 
of the skin almost impossible, and late con- 
tamination of the wound is a hazard because 
of excess perspiration and the proximity of 
the anus. Tissue trauma produced in mobi- 
lizing flaps tends to promote the exudation 
of fluid, and the sacral fascia offers a poor 
absorptive surface, allowing the accumulation 
of fluid and blood, which is a perfect culture 
medium for any bacteria that gain entrance 
into the wound. 

The operative technique to be presented 
was specifically designed to counteract these 
unfavorable factors by the use of an elastic 
traction mechanics waste pressure dressing, 
which aids the prevention of tissue fluid ac 


cumulation by obliterating dead space and 


relieving tension on the suture line without 
cutting or necrosing the skin 


OPERATIVE TECH NIQOU! 


Preoperatively patients receive one of the broad 
spectrum oral antibiotics to minimize infection and 
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versity 


warm sitz baths or compresses to promote dramage 


from the sinus tracts. Enemas are given preopera 


tively to remove all fecal material and obviate 


the necessity tor bowel movements for three 


four days postoperatively. If inadequate draiming 


sinuses or abscess formation is present, preliminary 


incision and drainage are performed on an out 


patient basis. This is done under local anesthesia 


until all signs ot acute 


and operation is deferred 
inflammation have subsided 


The patient ts jackknife position 
field 
from the sku 


table. Skin i 


placed in the 


alter spinal anesthesia, and the operative 
plac nig adhesive 


buttocks to the 


exposed by 
of the 
prepared with hexachlorophene (pHisoHex), ether 
10% 


trips 


operating 


(Zephiran) 
field. A 


double elliptical incision is made about the cyst and 


and tincture of benzolkonium 


with the anus draped out of the operative 


all sinuses 
skin to be 


and upward 


sinuses alter injection of with an aqueous 
blue Phe 
is then grasped with Kocher 

block of tissue 


dissected trom the 


solution of methylene sacrificed 


lorceps 


traction 1s applied as the contaming 


the cyst and sinus is caretully 


presacral fascia with a scapel 


Subcutaneous tissue flaps are mobilized tor a 


distance of approximately & to 10 em., with the 


plane of dissection on the presacral and pregluteal 
muscle fascia. Hemostasis is accomplished by elec 


trocoagulation, and the wound is frequently irr 


contaming 


blast 


gated with a warm = saline solution 


1,000,000 units of aqueons penicillin per liter 
ubcutaneous 


skin tapes are released, allowing the 


gluteal flaps to come together over the sacrum 


Four to six No. 20 stainless 
flap 


and through the entire 


steel wire sutures 


are placed through the approximately 6 em 


from the skin edge width 


of the presacral fascia Small plastic of metal but 


tons are threaded on the wire sutures, and a row 


of interrupted chromic 0 (gut) absorbable surgical 


sutures is placed to approximate the leading inferior 
ubcutaneous flaps together and to the 
Phe skin is closed 


Stainle 


edges of the 
presacral fascia vith a continuous 


Halsted 


suture, 


ubcuticular No, 26 Steel wire 


and the stay sutures are adjusted to relieve 


the tension on the wner (gut) layer of sutures 


Fight rubber bands capable of exerting approxi 


mately 10 to 15 Ib (4.5 to 68% kg.) of pressure 


are then tied to the stainless steel wire stay sutures, 
and a double handful of mechanics waste is slipped 
under the rubber bands (Vigure).t 
Postoperatively patients remain on their abdomen 
or side for the first 24 hours. Then they are allowed 
to walk but not permitted to sit. Antibiotic therapy 
is maintained, and a low-residue diet is prescribed 
On the third postoperative day patients are given 
an enema, and care is taken not to spread the inter- 
gluteal folds or wet the pressure dressing. Female 
patients are instructed to urinate in the standing 
position 


Patients experience little pain postopera- 


Presacral fascia 
——Gluteus maximus ——~ 


Cross section through sacrococcygeal region, showing position and course of stainless steel 
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are 


day. Only the small suture holes 
visible on the skin. There is no cutting or necrosis 
of the skin 


counteracting pull of the rubber bands 


Stay wire 
because of the 
After re 
moval of the sutures patients are instructed to avoid 


from the stay suture 


the sitting position and direct trauma to the sacral 
region for at least 10 days. 


RESULTS 


In order to determine the applicability of 
this technique in the treatment of simple as 


Mechanics 
waste 

0.014 
Steel wire 


wire sutures. Large mechanics waste dressing and rubber band countertraction obliterate dead 


space and prevent wires from cutting skin. 


tively and require analgesics infrequently, When pain 
is experienced, it usually means that fluid is accumu- 
lating under the mobilized flaps and that infection 
is developing. Infections are treated by the insertion 
of a Penrose drain into the wound without remov- 
ing the pressure dressing 

The wire stay sutures and the Halsted subcuticu- 
lar suture are removed on the eighth postoperative 


+ Rubber 
(7.6 «0.32016 em.) and are usually available in 


bands used measure 3x% in. 


all hospital stockrooms 


9956 


well as complicated sacrococcygeal cysts and 
sinuses, 115 consecutive patients were oper- 
ated upon without regard to size of cyst, 
presence of lateral or perianal sinuses, recent 
infection, or the number of previous attempts 
at operative excision, 

There were 10 recurrences in 115 cases, a 
recurrence rate of 8.6%. In most cases failure 
to excise the cyst or sinus tract completely, 
because of its association with the coccyx, lat- 


‘ 


SACROCOCCYGEAL CYSTS AND SINI 
eral or perianal sinuses, or scar tissue from 
previous operations, was responsible for the 
recurrence. There were only 4 recurrences in 
88 cases in which a simple cyst or sinus was 
present (4.5% ). 

In four instances it was necessary to re 
move the coccyx, since a sinus tract could be 
followed into or through the coceygeal bone 
There was one recurrence in this group of 
(25% ). 


Cases 


In four cases with perianal 
sinuses and in five cases with lateral sinus 
tracts Operations were attempted, with a re 
and 40%, 
In 14 patients who had previous operations 


2 recurrences developed (14.3% ) 


currence rate of 25% respectively. 


There were nine postoperative infections, 


an incidence of 7.8%. Of these cases, four 


developed a recurrent sinus, indicating an 
incomplete removal of the cyst or sinus as the 
basis for the infection and recurrence. Pri 
mary healing was present in 105 of 115 cases 
at the time of removal of the sutures on the 
eighth postoperative day. There were no 
cases of skin edge pressure necrosis, and it 
was remarkable to note the absence of tissue 
edema at the operative site 

\ll cases were followed for a minimum of 
two and one-half years. The first year pa 
tients returned to the office for physical 
examination, and the two- and three-year 
follow-ups were made by letter or return 
visit. Ninety per cent responded to a ques 
tionnaire at the second- and third-year inter 
val. Of the 10 cases that recurred, & recurred 
and 


within one month, | at three months, 


1 at eight months after operation 


COMMENT 
Four basic things are accomplished by the 
use of properly applied mechanical pressure 
to wounds ; 
(1) Elimination of dead space 
(2) Control of oozing 


(3) Limitation of venous and lymph stasis 


3 
(4) Limitation of the amount of plastic 


material that pours into the wound." 


These principles, outlined by Blair in 1924, 
have specific application in the sacrococcygeal 


SES 


area for promoting primary wound healing 
after the excision of a sacrococcygeal cyst or 


sinus. Previous methods of application of 


mechanical pressure over the wound { have 


certain disadvantages. When adhesive tape 


is used, pressure is inethcient and excessive 


sweating and skin sensitivities occur. Vert 


cal mattress retention sutures tied over 


mechanics waste results in necrosis of the 


skin.’ The rubber band countertraction dress 


ing exerting its force over the mechanics 


waste changes the angle of tension at the site 
of entrance of the stay sutures through the 


skin so that there is less tendeney for them 


to cut. This method of compression remains 


constant even when the patient ts ambula 


tory. In addition, this dressing with its stay 


sutures relieves the tension on the central 


healing site, protects the wound agaist 


trauma, aids in the prevention of extra 
fluid 


dead space, and aids in the prevention of 


cellular accumulation by obliterating 
infection by absorbing the ever-present con 
taminated perspiration of the sacrococceygeal 
skin. 

In the surgical management of sacroco 
eygeal cysts and sinuses the issue ts still 
whether or not to employ an open or closed 
operative procedure, An excellent discussion 
of the merits and applications of the various 
techniques used has been published by Turell 
and Gladstone,” and a detailed discussion of 
the subject is beyond the purview of this 
communication, In general, the open tech 
nique has been preferred, primarily because 
of a lower incidence of recurrence. In a sta 


tistical review Palumbo and co-workers 
found the recurrence rate after open proce 
dures to be 12.7% in 4884 cases, compared 
with 21.9% in 1165 cases in which primary 
closure was performed. Since the imtroduc 
tion of antibiotic drugs, military surgeons 
have reported successful results in more than 
90% of their cases in which primary excision 
and closure techniques were used.f A recur 
rate of 8.69% in this 115 


rence series of 


t References 1 and 3 
§ References 1 and 4 
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consecutive cases is comparable to the 12.7% 


recurrence rate for the open operative tech 
nique reported by Palumbo and co-workers."” 


SUMMARY 

A primary operative excision and closure 
technique for the treatment of pilonidal cysts 
and sinuses is described which utilizes a 
mechanics waste countertraction elastic pres- 
sure dressing to promote wound healing and 
prevent postoperative infection, 

This technique was used in 115 consecutive 
cases, and the recurrence rate was 8.69%. 
Primary healing oceurred in 92.1% of the 
cases, and all patients were followed a mini 
mum of two and one-half years. 

Analysis of the recurrences reveals that 
most of the failures occurred when the sacro- 
coccygeal cyst was complicated by lateral, 
In 88 cases in 


which a simple cyst or sinus was excised and 


perianal, or coccygeal sinuses, 
primary closure was performed, the recur- 
rence rate was 4.5%. 
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and 

J. GERSHON-COHEN, M.D., Philadelphia 


Thirty years ago, Graham and Cole * pub 
lished their report on a new method of visuali- 
zation of the gall bladder based on the funda 
Now, 


tor the first time, a new substance ts available, 


mental work of Abel and Rowntree.” 


Cholografin, which, when administered intra 
venously, will produce roentgenographic vis 
ualization of the common bile duct in the pres 
ence or absence of the gall bladder.* 

Cholografin is an isotonic and colorless 
solution of the disodium salt of N,N’-adipyl 
bis ( 3-amino-2,4,6 triiodobenzoic acid ) W ith 
the empirical formula CopH When 
first prepared by Schering, it was called Bili 
grafin. It contains 64% iodine which is mole 
cularly stable and firmly bound even after 
injection into the blood stream. Cholografin 
is promptly and rapidly excreted by the liver 
Its concentration in the common and hepatic 
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ducts is sufficient for roentgen visualization 
within 20 minutes after intravenous injection 
(Fig. 1). A functioning gall bladder also may 
he visualized on the x-ray film one and one 
half hours later (big. 2). Cholografin is ex 
creted in the feces without passing through 
the enterohepatic circulation. If liver function 
is impaired, the contrast medium is excreted 
through the kidneys, whereupon the renal pel 
vis and calices may be visualized (Fig. 3) 


PECHNIQOUT 


For 12 hours to the examination of each 
intake of food and fluid is restricted. In 


addition, a laxative such as castor oil or compound 


prior 


patient, 


licorice powder is given the night before the exam 
enema the next 
Cholo 
over a 


ination to be followed by a saline 


morning, Forty cubic centimeters of a 20% 


grafin solution is injected intravenously 


period of 10 minutes. Initial films are exposed 10 
while wet. Exposures 
Multiple film 


in both 


minutes later and reviewed 


at various time intervals are mace 


studies with different degrees of rotation 


erect and recumbent positions and in the lateral 


decubitus position are found helpful in separating 


shadows due to overlying ribs or gas from portions 


of the common and hepatic ducts. Experience has 
shown that 45 to 50 kv and 400 to 800 mas is de 


sirable for marked contrast 


If the tissues adjacent to the vein were in 
jected inadvertently, slight transient local ir 
ritation occurred, Nausea, flushing, and vom 
iting occurred after injection in only 6 of 50 
cases. The latter reactions seem to have been 
due to an injection given too rapidly. Al 
though severe reaction was not encountered, 
routine tests were performed for hypersensi 
tivity before Injection of the full dose of the 


contrast medium 
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Fig. 1.-Normal common bile duct and hepatic 
duct. Film taken 20 minutes after the injection of 
Cholografin. Contrast medium can be seen in the 
duodenum, 


Visualization of Cholografin in pelvis 
and calyces of kidney in jaundiced patient. 


Fig. 2.—Normal gall bladder and common and 
hepatic ducts, Film taken 90 minutes after the in- 
jection of Cholografin, 


Film demonstrating the presence of mul- 
tiple calculi in common duct. 


4 
be 
si 
| 
"7 J 2 
500 


NEW CONTRAST MEDIUM 


RESULTS 


Fifty postcholes ystectomy patients were in 
cluded in this study. Of these, 40 had symp 
toms initially suggesting biliary tract disease 
The remaining 10 patients had no symptoms 

Of the 40 symptomatic patients, clear vis 
ualization was obtained in 36 cases, or 90% 
(Table). Abnormalities were noted in 17 pa 
tients: stones in the common duet in 6 pa 
tients, or 15%; a dilated cystic duct stump 
in 6 patients, or 15%, and biliary dyskinesia 
in 5 patients, or 12.5%. A normal common 
duct was found in 19 patients, or 47.5% 

Of the 10 asymptomatic patients, 7 exami 
nations revealed no abnormality of the com 
mon duet, In one patient, a stone was found 


in the common duct. The presence of this 


Data on Fifty Cases Examined 


With Without 


Symptoms Symptome 
of Billary of Biliary 
Tract Tract 
Disease Disease 


Cholografin 
Diagnosis 


Stone in common duet 


Dilated eystie duct stump 6 
Biliary dyskinesia , 12.5 
Normal 19 47.5 7 70 


Nonvisualization 


Total 


stone was suspected after it had been palpated 
at the time of previous cholecystectomy, at 
which time surgical exploration of the com 
mon duct was thought inadvisable. In the re 
maining two patients, the common duct failed 
to be adequately visualized because of the 
presence of overlying gas shadows and colonic 
content, 

\ttempts to verify the x-ray diagnosis in 
this group of cases was made by surgical ex 
ploration whenever possible. Four of the six 
cases with common duct stones were con 
firmed surgically (Fig. 4). In 19 cases, the 
common duct appeared normal except for 


varying degrees of dilatation 


COMMENT 


“ Vig. 5.—Biliary dyskenesia. 1, common bile duct 
Attempts at roentgenographi visualization 25 mirutes after injection of Cholografin: B, con 
of the common duct were possible in the past) pi'e cuct 10 minutes later atter 
(10 mg.) of morphine sulfate was injected sul 
only in the presence of an intact and function- ; 


Be 
. 
—— 
10 
a 
561 


ing gall bladder. Cholografin now offers a 
means of evaluating symptoms which may 
originate in the common duct after removal of 


the gall bladder, the presence of these symp- 


toms having been recognized as “the post- 
cholecystectomy syndrome.” 

The most frequent factors contributory to 
this syndrome which were demonstrated in 
this study are biliary dyskinesia, cystic duct 
stump, and stones in the common duct. Bili- 
ary dyskinesia was considered to exist in the 
presence of spasm of the distal end of the 


Fig. 6.—Cystie duct stump. 


common duct, usually associated with right 
upper quadrant pain, When morphine sulfate 
was given to these patients during the exami- 
nation with Cholografin, pain in the right up- 
per quadrant was reproduced, Simultane- 
ously, the duct became dilated, and there was 
a greater degree of opacification (Fig. 5). 
These changes were assumed to be secondary 
to spasm of the distal end of the common 
duct. 

Of the six cases with oversized cystic ducts 
(Fig. 6), only one was reoperated, In ad- 
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dition to the cystic duct, microscopic exami- 
nation of the tissue removed proved it to con- 
sist of a remnant of the gall bladder with 
changes of chronic cholecystitis. Of interest 
was the striking relief of symptoms of this pa- 
tient following surgery. Thus, what appears 
to be a remnant of the cystic duct may rep 
resent, in addition, a portion of the gall blad 
der which, when diseased, may cause symp- 
toms. 

In spite of the selection of 40 patients who 
were considered to have clinical symptoms 
suggestive of biliary tract disease, 19 revealed 
no abnormality after Cholografin study. This 
indicates the limitation of clinical evaluation 
The number of positive x-ray findings, there 
fore, based on symptoms pertaining to the 
common duct obviously will vary in accord- 
ance with the accuracy of the original clinical 
diagnosis. 

There are limitations to the study of the 
common duct with Cholografin. Failure to 
obtain satisfactory visualization of the biliary 
tract can be due to liver dysfunction. In the 
presence of jaundice or high degree of reten- 
tion of sulfabromophthalein (Bromsulpha 
lein), the common duct was not visualized 
This accounted for an inadequate study of the 
common duct in four cases. 

Overlying gas shadows may interfere with 
satisfactory delineation of the common duct 
as was noted in two cases of this series. The 
intramural portion of the common duct can- 
not always be visualized. Hence such diseases 
as fibrosis of the sphincter, neoplasm, or cal- 
culi in this area may escape detection. 

The size of the common duct was compared 
in patients before and after cholecystectomy 
On the basis of this preliminary report, it ap- 
pears that there is an increase in the caliber 
of the common duct after the removal of the 
gall bladder. Further studies of this phe- 
nomena are now in progress, 


SUMMARY 


A new intravenous medium, Cholografin, 
has been described which is useful for the 
demonstration of common duct pathology in 
the postcholecystectomy patient. 
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VEW CONTRAST MEDIUM 


Good visualization of the common duct was 
obtained in 44 of 50 cholecystectomized pa 
tients. Various abnormalities of the common 
duct were demonstrated, including residual 
stones in the common duct, cystic duct 
stumps, and evidence of biliary dyskinesia. 
The reactions to this substance are minimal 


Diagnostic failures occurred in the presence 


of high degree of sulfabromophthalein reten 


tion, hyperbilirubinemia, and oc asional tech 


nical difficulties. 
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diopathic 
imulating Abpendicitis 


MICHAEL J. CAVANAGH, M.D., Brooklyn 
and 
LIEUT. COL. RALPH P. CAMPANALE (MC), US.A.F. 


Infarction of the omentum as a primary 
disease or secondary to idiopathic torsion is 
Idiopathic torsion 


rare entity. 


of the omentum consists of an omental twist 


considered a 


in the absence of any recognizable etiologic 
factor such as a hernia, inflammatory process, 
The 


distinguishable from acute appendicitis when 


or adhesions, syndrome is clinically in- 
the infarcted segment lies in the right lower 
setween March 1, 1953, 
145 laparotomies were 
S. A. F. Hos- 


two cases, 


abdominal quadrant. 
and March 1, 1954, 
performed at the 3750th 
pital for acute appendicitis: in 
the 
was found. 


infarction of omentum secondary to 


primary torsion 


CASES 

37 896).—G. H., a 19 
admitted May 22, 1953, 
with a complaint of moderately severe pain in the 


REPORT OF 


1 (Hosp 
year-old white airman, 


CASE reg. no 


Was 


right lower abdominal quadrant of 36 hours’ dura- 
Although marked anorexia was present, there 


Two similar epi 


tion. 


had been no nausea or vomiting. 


sodes had occurrred in the past, both of which had 
subsided spontaneously after two or three days. 
There was no change in bowel habits. Systemic 


review was noncontributory. 


Physical examination was normal except for the 
revealed localized tenderness and 


abdomen, which 


rebound tenderness in the right paraumbilical 


region, Rectal examination revealed mild tenderness 
on the right, but no mass was palpable. Temperature 
was 100 F, and pulse rate was 80, 

White blood 


with 70% neutrophiles ; 


cell count on admission was 11,600, 
urinalysis was normal. Pre 


operative diagnosis was acute appendicitis. 
From the 3750th U.S, 


A.F, Hospital, Sheppard Air Force Base, 
504 


Surgical Service of the 


Texas. 


With the patient under spinal anesthesia, explora 


tion was performed through a transverse abdominal 


incision approximately one hour after admission 


Serosanguinous fluid was found along with a seg- 
omentum approximately 
cm. (Fig. 1). The 


level of 


ment of 
twisted at the 


gangrenous 
omentum 
this 
Numerous enlarged nodes 
appearing 
terminal 3 ft 


involved 


was infarction ; was 
interpreted as a volvulus. 
mesentery, A normal 
appendix and the 
(91.44 cm.) of ileum was inspected and 


Recovery of the 


were present in the 
was removed, 
found to 
be normal. patient was without 
incident, and he was discharged on the eighth post 


operative day, 


i 


ALELLET A. co. 


ene 


x 
Infarcted omentum, found on exploration of a 
case with preoperative diagnosis of appendicitis. 
Pathologic report was torsion of omentum with 
infarction and normal appendix 
Case 2 (Hosp. reg. no, 42 968).—C. T., a 5-year 
1954. She 


had been in good health until the onset of moder- 


old white girl was admitted on Feb. 23, 


ately severe discomfort in her lower abdomen 


24 hours before 
The 


(more marked on the right side) 


admission, which became progressively worse 


pain was constant, nonradiating, and associated 
with tenderness which was greatest in the right 
lower quadrant. She was anorexic, but there had 


child had 
slept poorly and had cried intermittently because 


been no nausea, vomiting, or fever. The 


A 

arts 


IDIOPATHIC OMENTAL TORSION 


of her pain. Movement of any kind aggravated her 
had rested with her thighs and legs 


back 
and past medical history were 


pain, and she 


flexed while lying on her Systemic review 
noncontributory 
Physical examination revealed a well developed 


child 


acute pain and who guarded her abdomen 


and well nourished who appeared to be in 
with her 
hand whenever examination was attempted. Tender 
ness was most marked in the right lower quadrant 


Both 


was present 


voluntary and involuntary muscle guarding 


Temperature was 100 | Rectal ex 


amination did not reveal any abnormality. The re 


mainder of the physical examination was entirely 
white blood cell 
with 45% 


\ preoperative diagnosis 


normal, A 
was 14,500, 


normal 


count on admission 


neutrophiles. Urinalysis was 

of acute append 

citis was made 
\pproximately hours admissiot 


two alter 


exploratory laparotomy was performed through a 


McBurney incision with the under general 
When the 
fluid 
omentum, 
itself, 


found and 


patient 


anesthesia abdomen was opened, fre 


serosanguinous was encountered \ segment 


of gangrenous which appeared to be 


twisted on measuring & em. «4 em.«2.5 


cm., Was resected; a normal-appearing 


appendix was also removed. Numerous enlarged 


nodes were present in the mesentery. The patient's 
postoperative course was complicated by mild para 
lytic ileus, which was successfully treated by naso 
suction, She sixth 


pastric was discharged on the 


postoperative day, completely asymptomatic 
The pathologic report was normal apppendix and 


infarction of omentum 


COMMENT 


In 1946, Altemeier and Holzer ' were able 
total of 64 
torsion of the omentum in a review of the 


to collect a cases of primary 


literature. Our experience at this hospital 


would suggest that the condition is com 


moner. 
Primary segmental infaretion of the omen 
tum without torsion is an entity which is 


even more uncommon, Hallstrand * reviewed 


30 cases previously reported and added 4 


additional cases in 1954 


Although many theories have been ad- 


vanced to explain the etiology of infarction 


of the omentum with and without torsion, 


there is little or no evidence to support any 
of them. 

The 
infarction is probably attended by little dan 
ger 
acute appendicitis, however, the vast ma 


nonoperative treatment of omental 


Because of the clinical mimicking of 
jority of patients will come to laparotomy 
Failure to confirm the suspected pathologic 


lesion at the time of surgical exploration 
should lead the surgeon to perform a thor 
ough inspection of the abdominal viscera 
ree serosanguinous fluid in the peritoneal 
cavity together with mesenteric lymphade 
nopathy was present in both of our cases; 
this has been a common finding in other cases 


in the surgical literature 

It is suggested that the entire omentum 
should be carefully examined as part of the 
abdominal exploration whenever laparotomy 
for acute appendicitis reveals an innocuous 


appearing appendix. Resection of the in 


farcted omentum results in the prompt re 


covery of the patient 


SUMMARY 


1. Two cases of omental infarction see 
ondary to idiopathic torsion have been re 
ported. 

2. The clinical picture is indistinguishable 
from acute appendicitis. 

3. Clues at surgery are the presence of 


fluid lym 


serosanguinous and mesenteri 
phadenopathy 

4. Careful examination of the omentum 
should be part of the abdominal exploration 
whenever the suspected pathologic lesion is 


not confirmed at laparotomy, 
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Clinical Experience with Thirty Flexor Tendons 


ERWIN R. JENNINGS, M.D., Brunswick, Ga. 
and 
GEORGE H. YEAGER, M.D., Baltimore 


Karly experiences with the barb wire 
tendon suture have proved it to be simple 
and easy to use. This suture, as previously 
described, seems ideal for applying the basic 
principles of tendon surgery. Further ex- 
periences with this technique indicate that 
this suture will continue to be a useful sup- 
plement for the treatment of severed flexor 
tendons. The purpose of this paper is to 

From the Department of Surgery, University 
Hospital, 


Fig. 1.—Details of (left); drawing of 
hand with suture in place; sagittal view (bottom). 


suture 


if 


Tied Tied Pightly 


Lona y 


Bate 


Presimal Tendon Distal Terdon 


30 TENDONS 


Fig. 2.—Points of severance encountered in 30 


tendons (24 cases.) 


present results encountered and impressions 
derived from the repair of 30 consecutive 
freshly severed flexor tendons. The results 
are graded as good, fair, and poor by criteria 
previously expressed.* 


TECHNIQUE 
The routine preparation of the patient, as pointed 
out by Bunnell *® and others, was followed. The 
freshly severed tendons were sutured as soon as 
possible in the operating room under sterile condi- 


tions. Brachial block or a general anesthetic was 


* References 1 and 2. 
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BARB WIRE TENDON SUTURI 


Fig. 3—A (1 

weeks postoperatively, 
used. An avascular field was secured by pneumatic 
tourniquet. Sharp technique was used and all basic 
principles of hand surgery were observed. In sutur 
ing the divided tendon, the needle was first intro- 
duced into the substance of the proximal tendon 
from the 


segment, approximately % in point of 


severance. The barb was engaged and the needle 
then carried into the substance of the distal seg- 
ment and out through the skin (Fig. 1). The tendon 


ends were approximated and appropriate tension 
was maintained by means of a button and lead shot 
The proximal portion of the suture was brought out 
through the skin and maintained loosely on a but 
ton. After the tendon had healed, the distal button 
was freed and the suture removed by pulling proxi 
mally. 


RESULTS 


The results obtained are given in terms 


of whether or not the tendon was 


within the flexor digital sheath 


Fig. 4 


postope ratively 


D.), extension—three weeks postoperatively. Bo (L. D.), 


sever ed 


(Table). 


A (A. G.), extension three months postoperatively 


flexion—three 


The actual points of severance are further 
shown in Figure 2. Of 30 divided tendons, 
18 gave good results, 8 fair results, and 4 
poor results. Of 22 tendons severed within 
10, or 45% 


ended with good results. Therefore, it must 


the flexor digital sheath, only 
be stressed that severed flexor tendons are 


Results of Flexor Tendon Repair 


(iood Fair Poor Total 
In sheath 
Not in sheath 


Total 


Several example 


a difficult problem 


of results which were classified as good are 


demonstrated by Figures 3, 4, 5, 6, and 7 


BOCA 


G.), flexion three months 


— 
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IMPRESSIONS 


The barb wire tendon suture is easy to 
use. Certain precautions are noteworthy, The 
barb should be applied with care so as to 
substantially engage the points within the 
tendon substance. The barb should not be 
engaged too far back on the proximal tendon 
segment or folding of the tendon will occur. 
If the needle on the suture is not of the 
appropriate size or contour, it can be bent 

Fig. 5—A (J. W.), before repair. B (J. W.), 
(J. W.), 


extension four weeks postoperatively. ( 
flexion four weeks postoperatively, 


M. A. ARCHIVES OF SURGERY 


Fig. 6.—B (J. C.), extension four months post- 
operatively. C (J. C.), 
operatively, 


flexion four months post- 


or another more desirable needle substituted. 


In suturing tendons within the phalanges, 
the distal button should be applied on the 


extensor surface of the fingers. Several lead 
shot should be used to secure the suture. 
The distal portion of the suture should be 
spaced away from joints. Early mobilization 
can be used, if the distal button is one joint 
past the point of severance. 

Infection has not been a problem in this 
series, One hand became infected, thereby 
producing one of the poor results. 

Tendon transplants, advancements, and 
grafts can be effectively done with this suture. 


SUMMARY 

Further experiences with the barb wire 
tendon suture reveal it to be a helpful adjunct 
in the treatment of tendon injuries. 

In 30 fresh flexor tendon repairs, 18 gave 
good results. 
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BARB WIRE TENDON SUTURE 


Fig. 7—A (J. R.), 


flexion before repair; C 


extension before repair ; B, 


extension four months 


postoperatively ; 1), flexion four months postopera 
tively. 


Although poor results are still being en. 


countered, particularly with tendons severed 
within the flexor digital sheath, it is felt 
that continued use of the barb wire tendon 
suture will prove to be a most useful tech- 
nique, 
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of _ Gastrointestinal Hemorrhage 


JAMES M. KANE, M.D. 

KARL A. MEYER, M.D. 

and 

DONALD D. KOZOLL, M.D., Chicago 


Gastrointestinal bleeding is a_ frequent 
problem and the localization of the site of 
hemorrhage may be a challenge. Many lines 
of approach have contributed information ex- 
pressing the differentiation of the causes for 
bleeding. It was felt that the reported an- 
atomical investigations of the problem were 
not extensive enough and that an additional 
study of an autopsy series would be en- 
lightening. Therefore, this work was under 
taken, 

The importance of the gastrointestinal 
bleeding problem is illuminated by the obser- 
vation that hemorrhage as a cause of death 
at autopsy at the Cook County Hospital has 
more than doubled since a previous review 
of 1938." 

LITERATURE 

Chalmers and co-workers,'! reporting from 
a similar type of charity institution, stated 
that in 24 of 101 necropsies, fatal gastro- 
intestinal hemorrhage was not suspected clin 
ically. The clinical accuracy for the diagnosis 
of the source of bleeding was 53%. This dif- 
ficulty in ascertaining site of bleeding has 


been noted by others.* Crohn '* states that 


Thesis submitted by Dr. Kane to the Graduate 
School of Northwestern University for a Master 
of Science Degree in Pathology. 

From the Departments of Surgery and Pathol 
ogy of the Cook County Hospital, the Northwestern 
University School of Medicine, and the Cook 
County Graduate School of Medicine. 
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21% of his cases went undiagnosed ; Schiff * 
found bleeding in 26.4% of his patients un- 
explained, 

The inaccuracies of diagnosis must be con- 
sidered with knowledge of the inherent limi- 
tations of x-ray.*! At our own institution, in 
only 54% of patients with a bleeding ulcer 
was a roentgenological diagnosis made. The 
ulcer crater may be filled with clot; edema 
of the walls may be present; bleeding ulcers 
tend to be shallow and heal rapidly, For 
these reasons, some gastroenterologists sub- 
mit their patients to study within the first 
few days of bleeding.t Further, gastroscopy 
is of limited aid except in gastric ulcer.”’ 
Most esophagoscopists are reluctant to ex- 
amine their patients if varices are present. 
Therefore, the only certain means of identi- 
fying the cause of bleeding is anatomic dis- 
section. 

Sullens and colleagues,*' reporting from 
this institution in 1949, gave the clinical ap 
praisal of gastrointestinal bleeding which was 


+ References 32 and 72 


Comparison of the Clinical Diagnoses in 
Three Hundred Five Cases of Upper Gastro- 
intestinal Bleeding with an Autopsy Series 
of Six Hundred Seventy-Three Cases 
the Cook County Hospital 


Taare 


from 


All Fatal 
Hemorrhage Hemorrhage 
of This ot This 
Series, Series, 


Sullen's 

Diagnosis et al,*! 

Peptic ulcer ... 75.6 19.8 46.8 
Portal cirrhosis 

the liver 9.8 19.2 31.8 

Acute gastritis .. 61 1.0 16 


Carcinoma of the 

stomach 4.9 6.9 
Miscellaneous causes 23 19.4 
Diagnosis undeter 

mined 2.3 3.7 


= 
Ke 
41 
15.0 
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not at variance with the reports of others t No correlation with clinical history or laboratory 


The marked variation between his clinical data was attempted here; such a study ts now in 


progress 
and our anatomical report is recorded in 


Table 1 While the exact number of cases admitted to the 


wards with cirrhosis is not known, it is certain that 


MATERIAL AND METHOD this disease is unusually prevalent in this hospital 


The protocols of 28,400 consecutive autopsies Population 


(1929-1951, inclusive) at the Cook County Hos In compiling this information it was realized 


pital were reviewed for evidence of massive hemor that numerous pathologists had performed and 


rhage. Hemorrhage was considered massive when supervised these autopsies and that they frequently 


the quantity of blood in the gastrointestinal tract used different terminology and criteria, However, 


ANATOMIC CAUSE OF 673 CASES OF GASTRO-INTESTINAL 
HEMORRHAGE IN 28,400 AUTOPSIES 


135! 


NON-FATAL 
BLEEDING 


FATAL 
BLEEDING 


NUMBER OF AUTOPSIES 


ESOPHA- GASTRIC DU0- ANEUR- CAOFGI. INFLAM CA.OF MISCELL. 
GEAL ULCER DENAL YSM TRACT OF GI PAN- DIAG- 
VARICES ULCER TRACT CREAS NOSES 


Graph. 


° at autopsy was greater than 500 cc., when this as all lesions were described grossly and most of 
amount of blood, or more, was collected immedi- them microscopically, the evaluation of the lesion 
ately prior to death as emesis or stool, when bleed could be standardized. The prosector’s opimon was 


ing was sufficient to have a red cell count less than accepted in the evaluation of the type of bleeding, 
3,000,000 or a hemoglobin less than 10 gm. per 


that is, whether it was the primary cause of death 


100 cc., and no other cause for such anemia could (fatal hemorrhage) or merely a contributory cause 


be elicited, or when the patient went into shock .¢ death (nonfatal hemorrhage) 


owing to blood loss. Massive gastrointestinal 


bleeding was found in 673 cases; in 310 cases it 


OBSERVATIONS 
was the primary cause of death (fatal hemor 


rhage); in 363 cases it was contributory or inci The different anatomical diagnoses as a 


dental to the cause of death (nonfatal hemorrhage). eayse of hemorrhage are listed in the order 


t References 12, 17, 36, 67, and 68 of their incidence 


571 


F 

9 = 
658 
400 
200 4 et 
YY 135 
j 

00 
4 
P Z ‘ 
Y 
2077 

17 4 4 

| 
= 


2 lye, Sex, 


A. M. ARCHIVES OF SURGERY 


and Race of One Hundred Twenty-Nine Cases of Massively 


Bleeding Esophageal V arices 


With 
Hemorrhage, - 
10 OM 


Fatal 97 Wj 
Nonfatal 82 


* Including two Orientals 


Tasie 3. 


Age 


41140 


Sex Race 


61 and Over ; Male Female White Negro 


61 5 22 18 


1} 


6 25 7* 


The Percent Incidence of Various Diseases Associated with Six Hundred Seventy- 


Three Cases of Massive Gastrointestinal Bleeding 


Per 
Cent 
Incl. 
dence 
Usually % Non 
Found Fatal fatal 
25.0 
24.7 
heart disease 10 0.0 
Syphilitie aortitis 4.0 6.4 
Arteriolar nephrosclerosis * 16.3 15.6 
Benign prostatic byper 
trophy °* 


Esophageal 
Varix 


Fat al 
45.6 
“4 
14.5 
14 
43.6 


Coronary * ** 
Hypertensive heart disease *** 22.8 
Kheumatic 


14.8 
11.8 


23.1 
15.6 


33.8 
195 


12.6 


Poeumonia 

Cirrhosis and hepatitis 
Fatty liver 
Gall bladder 
Pancreatic disease 1°" . 


6.7 
10.3 
10.3 


disease 


Adrenal cortex adenoma a 3. 91 
Peptic ulcer * 
Additional peptic ulcers 


99 


* From Cook County Hospital 
1 From elsewhere 


1. Esophageal l'arices.—\n the studied 
material, 480 cases of esophageal varices were 
found of which 129 (26.8% ) had a massive 
hemorrhage ; this accounted for 19.2% of the 
673 that bled (Graph 1). In 97 of the 129, 
hemorrhage 


was considered 


cause of death (‘Tahle 2). 


the primary 


In the fatal cases, an anatomical diagnosis 


of Laennee’s cirrhosis was made in 85, post- 


necrotic (hepatitic) cirrhosis in 10, and bili- 
ary cirrhosis in 2, Not included in this group 
were nine cases of cirrhosis without varices. 

In the nonfatal cases, there were 24 cases 
of Laennec’s cirrhosis, 3 of postnecrotic cir- 
rhosis, and 2 of biliary cirrhosis, and in 3 
carcinoma of the liver was found. 

In the 32 cases of nonfatal hemorrhage, 
these were the cause of death: 23 of Laennec’s 
cirrhosis (6 also had carcinoma of the liver, 
3 tuberculosis, and | hemachromatosis ) ; 3 of 
cardiac disease ; 2 of biliary cirrhosis (1 also 
572 


Gastric 
Uleer 


Non % 
fatal 
43.3 


23.1 37 22.7 


Carcinoma 
(iastro 
intestinal 
Tract 


Inflammations 
Gastro 
intestinal 
Traet 


Duodenal 
Uleer 


Miscel- 
laneous 
Non % Non % Non % Non 
fatal Fatal fatal Fatal fatal Fatal fatal 
22.7 30.8 150 28.5 
40.2 Is] 19.1 15.0 


5.0 3 3.6 O0 


Fatal 
33.4 


15.6 


26.9 
42.8 40.3 
wo 71 uf 
64 6.0 y 00 79 10 


13.5 
‘ 15.0 
uo 
13.5 


15.0 
25M 


had choledocholithiasis and 1 carcinoma) ; 
1 of carcinoma of the liver; 2 of toxic hepa- 
titis; 1 of bronchopneumonia. The coexistent 
diseases are presented in Table 3. 

2. Gastric Ulcers. —Of 669 with 
gastric ulcers, 87 had fatal and 108 had non- 
fatal gastrointestinal hemorrhage (Graph 1). 
Of 140 acute ulcerations, 42 bled, 14 of them 
fatally. Of the 529 chronic ulcers, 153 bled, 
73 of them fatally (Table 4). In all, 29% of 
all hemorrhages and 28.1% of the fatal hem- 
orrhages were due to gastric ulcers. 


Cases 


Numerous coexistent diseases were present 
(Table 3). The causes of death of the 108 
nonfatal cases were these: 31 of carcinoma 
(7 lung, 4 pancreas, 2 ovary, 2 breast, 2 
stomach, 2 gall bladder, 2 prostate, 2 uterus, 
1 ileum, 1 bile duct, 1 eye, 1 tongue, 1 colon, 
2 Hodgkin’s, 1 leukemia); 27 of peritonitis 
(21 peptic ulcer perforations) ; 16 of cardiac 


disease (7 hypertensive heart disease, 2 rheu 


lots 
| 25.6 36.7 24.2 7 34 
: 10.5 25.6 71 15.3 
93.7 6A 14.0 10.9 28.5 42.2 
74 16.7 9.7 5.7 
14.5 12.2 134 13.5 71 14.2 9.6 
12.0 5.2 90 0.0 4.2 211 
13.8 122 8.5 181 11.7 0.0 7.1 0.0 
1.7 0.0 0.0 0.0 7.1 2.4 
90 2.9 00 50 00 00 
: 194 19.2 21.9 ‘ 
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matic heart disease, 2 subacute bacterial endo 
carditis, | coronary thrombosis, | myocardial 
infarct, 1 syphilitic heart disease, | arterio- 
sclerotic heart disease, cor pulmonale ) 
of 
cular); 9 of lung disease (7 pneumonia, 2 


brain disease (6 inflammatory, 3. vas- 
empyema ). 

3. Duodenal Ulcers. 
duodenal ulcers, 57 had fatal and &2 others 


had 


(Graph). Of 75 acute ulcerations, 15 bled, 


Of 531 cases with 


nonfatal gastrointestinal hemorrhage 
one of them fatally ; of 456 chronic ulcers, 124 
bled, 56 of them fatally (Table 4). In all, 
20.7% of all hemorrhages and 18.4% of the 
fatal to 
ulcers. 


hemorrhages were due duodenal 


In 82 nonfatal cases these were the causes 
of death: 18 of cardiac disease (7 hyper- 
tensive heart disease, 3 cor pulmonale, 3 myo- 
cardial infarcts, 1 subacute bacterial endo 
carditis, 1 arteriosclerotic heart disease, 1 
rheumatic heart disease, 1 aortic stenosis, and 
15 of carcinoma (3 
biliary ducts, 3 lung, 2 pancreas, 2 liver, 2 
1 bone); 


1 coronary thrombosis ) ; 


uterus, 1 sigmoid, 1 prostate, and 
13 of peritonitis (9 perforated ulcers, 3 rup- 
tured appendix, and | ruptured diverticulum 
of colon): 12 of brain disease (7 inflamma 
tory and 5 vascular); 11 of lung-chest dis- 
ease (6 pneumonia, 4 tuberculosis, and 1 
empyema ) ; 6 of liver disease (2 postnecrotic 
cirrhosis, 2 acute yellow atrophy, and 2 Laen- 
nec’s cirrhosis). These and other coexistent 
diseases are shown in Table 3. 

4, Aneurysms.—Ot 349 of 


20 bled, 19 of them fatally (Graph). 


cases aneu- 
rysms, 
Aneurysms accounted for 3% of all hemor 
rhages and 6.1% of the fatal hemorrhages. 

The aneurysm in all but two of the fatal 
cases was in the aorta ; in the other two it was 
in the hepatic and splenic arteries There were 
13 males and 7 whites. Four were 40 years 
or younger; 14 were between 41 and 60; 2 
were past 60. Rupture into the esophagus 
occurred in 14 of the fatal cases 

5 Carcinomas.—A. Gastrointestinal (I-x- 
cept ampulla of Vater): ' 4 1341 necropsies 
of carcinoma of the gastrointestinal tract, 74 
bled, 17 of them fatally (Graph). Carcinoma 
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accounted for 6.9% of all hemorrhages and 
4.1% of the fatal hemorrhages. There were 
bled, 3 


stomach, 47 


230 of the esophagus ; 5 of them 
fatally. Of 597 carcinomas of the 
bled. 13 of them fatally 


the small bowel; 3 bled; none of them bled 


There were 29 of 


fatally. There were 495 of the large bowel; 
19 bled. 1 of them fatally, Ot the fatal cases, 
13 were in the stomach, 3 in the esophagus, 
and 1 in the colon, Of those in the stomach 
10 were in men and 8 were in whites; | case 
was under 40; six were between $1 and 60, 


and 6 were older. Analysis of the 57 cases ol 


nonfatal hemorrhage is presented in Table 5 


B. Head of \mpulla of 


Vater: Of 112 cases of carcinoma ot the head 


Pancreas and 
of the pancreas, 14 bled, 4 of them fatally 
Three were white and three were women, 
two were between 41 and 60, and two were 
older. Of the 10 nonfatal bleeding cases, & 
were white and 6 were female; 3 were be 
tween 41 and 60, 1 was younger, and 6 were 
older. 

Bleeding occurred in 2 out of 23 cases ot 
carcinoma of the ampulla of Vater, 1 of 
which was fatal. 

Certain coexistent diseases were more 
prevalent than others (Table 3). Of 68 non 
fatal cases, the causes of death were 65 of 
carcinoma (33 stomach, 17 colon, 10 pan 
creas, 2 esophagus, 2 duodenum, and | am 
pulla of Vater) ; 2 of peritonitis | | perforated 
diverticulitis and 1 perforated appendicitis ) ; 
1 of pneumococcic meningitis 
inflam- 


6. Inflammations.—In this series, 


mations of the gastrointestinal tract were 
present in 658 instances ol which 34 bled, 14 
of them fatally. There were 117 cases of 
5 bled. 1 of them fatally. Of 184 


7 bled, 5 of them fatally 


esophagitis ; 
cases of gastritis, 
Of 88 cases of ulcerative colitis, 7 bled, 2 of 
them fatally. There were 66 cases ot diver 
$ bled. 2 of them fatally. Two bled, 


six cases of gastric syphilis 


ticulitis ; 
none fatally, im 
Of 11 cases of jejunal ulcer, 4 bled, 1 of 
them fatally. Heal ulcers were found in 51 


cases: 2 of which bled, none fatally. Three 


of 135 cases with gastric erosions bled fatally 


573 


4 


In 20 nonfatal cases, these were the causes 
of death: 5 of carcinoma; 5 of peritonitis; 3 
of liver disease; 2 of cardiac disease. Other 
coexistent diseases are shown in Table 3. 

7. Miscellaneous. 
cases with various diagnoses, bleeding was 


fatal in 14, 


Of the remaining 66 


TABLE 4 
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of esophageal ulcers, and in one case each of 
marginal ulcer and postradiation colitis. Non- 
fatal hemorrhage occurred in two cases of 
periarteritis nodosa and in one case each of 
uremia, subacute bacterial endocarditis, in- 
farction of the stomach, uterine carcinoma in- 


vading the sigmoid, and sarcoma invading the 


Relative Occurrence of Three Hundred Thirty-Four Acute and Chronic Peptic Ulcers 


Causing Massive Hemorrhage in the Stomach and Duodenum 


Fatal hemorrhage, 144 cases 
Total gaetrie uleers 
Acute 
Chronie 
Total duodenal ulcers 
Acute 
Chronie 
Total fatal cases........ 
Noufatal hemorrhage, 100 cases 
Total gastric ulcers 
Acute 
Chronte 
Total duodenal uleers 
Acute 
Chronle 
Total nonfatal cases 


Total of all hemorrhages of 
gastric and duodenal peptic 
ulcers 


"42% of admissions are females 
142% of admissions are Negroes, 


TABLE 5. 


41-0 


Sex* Racet 

61 and Over Male Female White Negro 
71 


10 


Age, Sex, and Race of Fifty-Seven Cases of Nonfatal Massive Hemorrhage 


Carcinoma of the Gastrointestinal Tract * 


Age 
Carcinoma 41-40 
Ksophagus 
Stomach.,. 
Small bowel 


Colon 


Totals 


* Does not include 1 at ampulla of Vater. 


There were 25 instances in which no lesion 
or condition could be determined after a com- 
plete autopsy to account for the bleeding ; in 
4 it was fatal. Of 14 cases bleeding with blood 
dyscrasias, 2 bled fatally. In nine cases, fatal 
in one, diseases of the liver but no varices 
In three cases, fatal in two, 


were found. 


varices were present but no bleeding point. 


In two cases, fatal hemorrhage occurred from 
spontaneous tears of the gastric mucosa fol- 
lowing emesis ; this occurred also in two cases 
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61 and Over 


Sex Race 


Male Female White Negro 


duodenum, Of 242 cases with benign tumors 
of the gastrointestinal tract, 2 bled, none 
fatally. 
COMMENTS 

Sex.—In the total series of 673 cases, 511 
were men and 162 were women, a ratio of 
3.2:1. In 310 fatal cases, 250 were men and 
60 were women, a ratio of 4.2:1. Of the 363 
nonfatal cases, 261 were men and 102 were 
women, a ratio of 2.5:1. The combined ratios 
in favor of men is greater than the admission 


Age 

87 3 43 
4 1 6 7 5 
73 2 37 uA 61 12 13 
57 7 28 27 49 8 13 

1 0 0 l 0 
6 23 27 is 43 13 
as 144 10 6 68 120 a“ 113 31 
28 7 20 5 “4 4 

6 4 2 2 8 6 

6s 6 82 18 46 22 
23 87 144 138 62 
a3 146 155 70 251 

ia 0 2 0 2 0 

16 83 1 28 6 
2 2 1 2 1 
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ratio. This observation is in general agree 
Most 


an even greater male preponderance: 


ment with others. clinical reviews 
show 
usually four or five to one, favoring the male. 
Males account for 58% of admissions to the 


Cook County Hospital. 
503 white and 170 
Negro patients, a ratio of 2.9:1, Of the fatal 


3.8:1. Of 


Race [here were 


cases, 246 were white, a ratio of 
the nonfatal cases, 257 were white, a ratio of 


2.4:1 


the patients are of the white race 


\t the Cook County Hospital 58% ol 
Che fre 
quency and mortality of hemorrhage favors 
the white race 


Hiundred 


C,astro 


Distribution Sta 
Vassive 


intestinal Hlemorrhad 


6 


ty-Three Cases of 


eve) 


Fatal Nonfatal 
Decade No No 
Ol 
of 1.3 
1-30 3.0 
70 
1-76 ~ 
91-100 0 ( 
Totals 


Age.—Fatal hemorrhage occurred in all 
decades, In 4&8 cases (15.3% of all fatal cases ) 
under 40 years, bleeding was fatal (Table 6) 
No great difference between fatal and non 
fatal hemorrhage was present in any par 
ticular decade, The finding of 30.9% of fatal 
hemorrhages and 37.7% of nonfatal hemor 
rhages in patients over 60 years of age would 
seem to indicate that age alone was not the 
only factor involved in the prognosis of the 
hemorrhage. There was no great variation in 
the age incidence among different anatomical 
diagnoses 

Anatomical Findings.—This study reveals 
a marked discrepancy of the incidence of a 
cepted causes of gastrointestinal hemorrhage 
(Graph). Before concluding that these dif 

§ References 2, 11, 29, 37, and 62 


References 2, 16, 17, 47, 78, and 83 
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ferences are due entirely to the type ot pa- 
tients attracted to any hospital reporting this 
data, one would have to correlate their clini 


cal impressions with the morphologt 


gic events 


available in their institution and ascertainable 
only by autopsy. For example, though it has 
been previously reported from this hospital" 


that clinically cirrhosis accounted for 9.8% 


of upper gastrointestinal hemorrhage, the 
autopsy incidence was 19.2% of all hemor 
rhages 

The difficulties in establishing the correct 
diagnosis are many ; one of these is the simul 
taneous presence of multiple lesions, each 


potentially a bleeding site, Cirrhosis was pre 


ent in 6 of the &7 fatal cases of gastric ulcer 


and in 6 of the 57 fatal cases of duodenal 
ulcer. Ratnotf and Patek,"® in 386 cases of 
Laennec’s cirrhosis tound an incidence of 
peptic ulcers of 3.6%. Lipp and Lipsitz," 


after finding that peptic uleer had an inci 
dence of 11.5% in portal cirrhosis and 14.3% 
in biliary cirrhosis, concluded that in the pres 
ence of obvious cirrhosis with massive hemor 
rhage, it is not justifiable to assign auto 


matically the cause of bleeding to a ruptured 


varix. The incidence of cirrhosis without 
varices ** and series of varices without cir 
rhosis ** at necropsy have been reported 


The frequency in which the autopsy find 
ings do not substantiate the clinical diagno 
Chalmers '' and others,‘ 


reported that in 24% of his 1OL fatal bleeding 


sis has been noted 


cases the bleeding was not suspected during 


life; also, 20 cases 


from that series had mul 
tiple possible sources lor hemorrhage 
Coexistent Diseases.——Certain diseases are 
encountered in a higher than usual incidence 
when bleeding gastrointestinal lesions are 
(Table 3). While it has 
recognized that the aging process 
the 


hemorrhage, not all these diseases have their 


present long heen 


materially 


influence mortality of gastrointestinal 


greatest frequency in the geriatric patient 


The usual explanations offered for the clinical 


observation of increased mortality with in- 


creasing years have been that (1) the chron 
icity of an ulcerating lesion makes healing 

© References 15 


and 20 


— — 
- 
‘ 


more difficult; (2) the degenerative changes 
in vessels around ulcers prevent retraction 
and contraction; (3) the compensation for 
blood loss is less effective with advancing 
years; (4) the nutritional deficiencies are 
more frequent in the older age group. 

The presence of coronary sclerosis in bleed- 
ing patients creates a dangerous combina- 
tion.# The factors concerned in disproportion 
hetween supply and demand to the heart mus- 
cle are (1) occlusive disease of the coronaries ; 
(2) fall in blood pressure; (3) lowered 
oxygen-carrying capacity of the blood, and 
(4) increased work demands.”’ Of the oc- 
clusive coronary artery disease, arterioscle- 
rosis is the cause in over 90%. Thus, in a 
bleeding case all factors could be present to 
give maximum cardiac embarrassment. Pat- 
erson “ states that acute functional insuffici- 
ency of the coronary circulation from a sud- 
den increase in the nutritional demands of 
the heart in the presence of severe arterio- 
sclerotic stenosis is far more common than 
generally realized, He feels that shock or 
hemorrhage may be the precipitating factor. 
In a review of 103 cases of acute hemorrhage 
(95 of the gastrointestinal tract), Master °° 
found 57% showed clinical and electrocardi- 
ographic evidence of coronary insufficiency 
up to the severity of actual infarction. 

Wartman “ described intramural capillary 
rupture of the coronary vessels with hema- 
toma formation. Current investigators feel 
arteriosclerosis is an instability of the serum 
cholesterol being deposited at the points of 
pre-existent vascular injury. It is felt that 
intramural arterial hemorrhage is frequently 
the “previous injury” and that this is caused 
by high intracapillary pressure from arterial 
hypertension, Coronary thrombosis is more 
common in hypertensives than in nonhyper- 
tensives.* Kinney and Mallory ** and others * 
noted the occurrence of coronary thrombosis 
precipitated by gastroduodenal hemorrhage in 
vessels which showed no previous arterial dis- 
ease, 


# References 50 and 51 


* References 60 and &6 
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Whereas it is recognized that definitive sur- 
gery in a bleeding cardiac patient is fraught 
with increased risk, there is much to suggest 
that the indication for surgery is even greater. 

Arteriolar nephrosclerosis is found with 
high frequency in patients with gastroin- 
testinal hemorrhage. This is frequently asso- 
ciated with hypertension.’ The kidney so 
afflicted may function adequately until such 
crises as prolonged shock, blood transfusion 
incompatability or, dehydration and then its 
limited “reserve’’ would predispose to renal 
insufficiency. This would be aggravated still 
further by the biochemical alterations seen 
with gastrointestinal hemorrhage; namely, 
hyperazotemia, hypochloremia, and alka- 
losis." 

The presence of an increased incidence of 
prostatic hypertrophy may also put greater 
tax on already limited kidney function. The 
frequency of pneumonia and syphilitic lesions 
reflects their occurrence before the days of 
antibiotics. 

Experimentally, blood lost from the femoral 
artery is better tolerated than a comparable 
amount lost from the hepatic.*© Owing to 
shock alone, portal vein oxygen drops from 
75% to as low as 20%. The oxygen tension 
of the hepatic artery is decreased by escape 
of blood from ulceration just a few centi- 
meters away. This is aggravated by spasm of 
the vessel, which leads first to hypoxia and 
finally anoxia. The lethal effect of anoxia of 
the liver and its role in irreversible hemor- 
rhagic shock is known.t 

Though the pancreas is not dependent 
upon a single vessel, the question arises as to 
how susceptible is the pancreas to reduced 
oxygen tension. Experimentally, pancreatitis 
can be more readily produced when the ves- 
sels are ligated, 

Further discussion on coexistent diseases 
will follow with each anatomical cause for 
bleeding. 

Esophageal Varices.—The over-all inci- 
dence of varices of the esophagus was 1.7%. 


+ References 26 and 22. 
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The incidence reported elsewhere varies from 
0.3 to 8%. 

Of the 97 fatal cases with esophageal 
varices, 47.4% had ascites ; of the 32 nonfatal 
cases, 62.5% had ascites, Icterus was present 
in 31.9% of the fatal cases and 31.3% of the 
nonfatal ones. 

The cause of the varices was cirrhosis in 
all but three cases; in two of these, chronic 
portal vein obstruction was present, and in 
one no cause was found. The high incidence 
of benign prostatic hypertrophy may be ex 
plained in part by the liver disease. The inci 
dence of gall bladder disease suggests an in- 
creased association of these two diseases. 
Similarly, the increased occurrence of pan- 
creatic disease was expected in the presence 
of high incidence of liver disease. The fre- 
quency of chronic cholecystitis and chole- 
ithiasis in diabetics has been shown.’ There 
was no marked increase in the incidence of 
goiters as Moon*® states occurs with cir- 
rhosis. 

Peptic Ulcers. 
ulcers gives an autopsy incidence of 4.23%. 
At the Philadelphia General Hospital it is 


2.75%.** Gordon and Manning * 
from the literature 197,556 autopsies on per- 


The finding of 1200 active 


collected 


sons with peptic ulcers in this country in the 
past 60 years ; the over-all incidence of peptic 
ulcer was 3.51%. Ivy ® states that from 5 to 
12% of the population became afflicted with 
ulcers. 

In 27.1% of the total number of cases of 
peptic ulcer, Collins '® reviewed 2620 clini 
cally proved cases of ulcers and found 3.8% 
bleeding. Others § found 10% in smaller 
clinical series. 

Peptic ulcers accounted for 50.9% of all 
cases of gastrointestinal bleeding. This is at 
variance with the customary incidence cited 
on the basis of clinical evidence (Table 7). 

In the total series, more gastric than duode 
nal ulcers were found. While at difference 
with clinical impressions, it is comparable to 
other necropsy series.|| The clinical impres- 

t References 28 and 58 
§ References 1 and 89 
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sion of the 


more frequent occurrence of 
duodenal ulcer varies from to 9:1." 
The greater hazard of bleeding from gastric 
ulcers has been noted in both clinical © and 
necropsy reports.# 

Gastric Ulcers | Peptic ).— There were 669 
cases of active acute and chronic gastric 
ulcers found, indicating a necropsy incidence 
of 2.4%. 

Fatal bleeding here favored the male 4: 1. 
Of all gastric ulcers, 20% were acute ulcers. 
Compared to acute duodenal ulcers, these oc- 
curred twice as often, and bled three times 
as frequently, and with greater mortality. 
This has been noted by others.’ 


Taste 7.—Clinical Incidence of Peptic Uleer as a 


Cause of Gastrointestinal Bleeding 


No Per Cent 

Bleeding Peptic 

Name Year Cases Uleer 
Bulmer *° 127 
Collins **, 709 
Costello '* 900 
Rivers 1081 1” 74.3 
Sullen et 306° 76.0 
Thompson ** 146, MA 42.2 


* Upper gastrointestinal tract 


The increased incidence of coronary scle- 
rosis with gastric ulcer has been noted by 


others; Gordon and Manning ** found “‘car- 
diae lesions” in 37.4% of their 558 peptic 
ulcers and 40.3% 


ulcer and cirrhosis were present. 


in those cases in which an 


The finding of more than usual amount of 
hypertensive heart disease is important from 
Wartman 
noted nearly three-fourths of their hyper- 


other aspects and Hellerstein *’ 


tensive hearts had coronary artery disease 
and evidence of myocardial disease 
In the fatal cases, arteriolar nephrosclerosis 


occurred twice as often as otherwise. Pancre 


atic disease occurred with increased fre 


quency ; this has been observed similarly by 


others 


The finding of increased number of goiters 


and adrenal cortex adenomas bare 


" References 25, 42, 53, 


# References 6, 10, 11, 


may 


and 77 


and 62 
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greater importance in light of the theory 
brought forth by Gray and others.*' They 
feel that in times of stress the stomach may 
act as an endocrine organ working as part of 
a hypothalamic-pituitary-adrenal-gastric axis. 
The interrelationship between goiters and 
forms of heart disease is controversial.”° 
The finding of additional peptic ulcers in 
nearly one-third of the fatal cases points out 
the frequency with which multiple lesions 
occur, This amount was greater than a re- 
port * 


from the Philadelphia General Hos- 
pital where 4.7% of the patients with gastric 
ulcer at autopsy had a duodenal ulcer present 
also. 

Duodenal Ulcers 


duodenal ulcer at autopsy was 1.9%. 


The incidence of active 
Other 
reports in the last century vary from 0.4 to 
5.75% .* Vatal bleeding here favored the male 
6:1, 

Coronary sclerosis, hypertensive heart dis 
ease, and arteriolar nephrosclerosis occurred 
more frequently with duodenal ulcer than 
without them, 

The usual incidence of cirrhosis at autopsy 
varies from 1.86% ** to 7.1%.'' Gordon and 
Manning ** found 11.9% in 558 cases of pep- 
tic ulcers ; some types of “liver damage’ was 
found in 58% of their peptic ulcers, com- 
pared to 35% found at routine autopsy. Fatty 
liver occurred three times as frequently here 
as it did in the gastric ulcers. 

The incidence of 
aneurysm of the aorta was 1.2%. It is sig- 


Aneurysms, necropsy 
nificant that this diagnosis was not even con- 
sidered in 


(Table 1). 


In 1950, a total of 111 cases of nontrau- 


the previous clinical resumé 


matic aortic perforations rupturing into the 
gastrointestinal tract were collected from the 
literature ;* others have been added.*® This 
paper will add 22 cases: 17 aortic aneurysms 
rupturing into the gastrointestinal tract, 4 
carcinomas of the esophagus eroding the 
aorta, and 1 diverticulitis of the colon with 
abscess eroding the aorta. Aneurysms of the 
hepatic artery rupturing into the gall bladder 


* References 14, 53, and 61. 
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have been reported; *’ one such case is in- 
cluded here. 

Of the 17 aortic aneurysms, 16 were syphi- 
litic and 1 was arteriosclerotic. Turner ** re- 
viewed 4322 cases of syphilis and found aneu- 
rysm or aortitis in 7.65%. 

Carcinomas.—The incidence of carcinoma 
of the alimentary tract (exclusive of the oral 
cavity and pharynx) was 4.8% ; esophagus, 
; 2.1%; 


large bowel, 1.8%. 


stomach, small bowel, 0.1%; 
Gastric carcinoma had an 
incidence of hemorrhage in 7.8%. The nec- 
ropsy incidence for carcinoma of the head 
of the pancreas was 0.4%. The low incidence 
of hemorrhage in carcinoma has been noted 
in both clinical and necropsy series. 

There was an increased incidence of hyper- 
tensive heart disease, hepatobiliary disease, 
pancreatic disease, and goitrous lesions. 

Inflammations.—Gastritis was the cause of 
1.6% of all fatal hemorrhages; clinically, it 
was found in 5.1% of the cases (Table 1). In 
101 fatal 
gastrointestinal hemorrhage, the diagnosis 


Chalmers and others," cases of 
was made clinically in 40 cases; at autopsy 
of these same cases it was found in 2. Ap- 
preciating the difficulties of substantiating the 
clinical diagnosis, we agree with Crohn * that 
gastritis is not a frequent cause of hemor- 
rhage ; this is contrary to other opinions.t 

sophagitis, diverticulitis, and ulcerative 
colitis rarely were the cause of massive hem- 
orrhage. No one died of hemorrhage of gastric 
syphilis. 

Jejunal ulcers were considered for the most 
part peptic in origin. Heal ulcers represent a 
combination of tuberculous, typhoid, and re- 
gional ileitis and lymphoid ulceration. 

There were three fatal cases from multiple 
erosions of the gastric mucosa; all patients 
were of the white race, and two were males. 
There were no intracranial lesions found.§ 
Irritations of the vagus have been known to 
produce these.*’ Friedman produced these 
lesions by injection of pilocarpine, epineph- 
rine, and thyroid substance. 


+ References 9, 10, 11, 17, 67, and 68 
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The few cases of coexistent diseases do not 
lend themselves to conclusions on this topic. 
— 
were £2) cases Ol 


Miscellaneous.—There 


“parenchymatous hemorrhage”; the intact 
mucosa and submucosa contained large quan- 
tities of blood, and there was no systemic or 
local disease present upon gross and micro 
scopic examination. There are numerous ac 
counts of unknown bleeding.|| Chalmers, and 
others,'' reported seven fatal hemorrhages 
where the site of bleeding could not be de 
termined. Many explanations have been of 
fered for such bleeding, for example, gas 
tritis,"* duodenitis," chronic aspirin tox- 
icity,” alcoholic debauches and vomiting,’ 
and a hepatosplenic syndrome.®* Korner *° 


recognized the entity of parenchymatous 


hemorrhage and stated it was an actual 
permeability of the vessels without micro- 
scopic evidence. He would not include those 
cases where tabes, scurvy, sepsis, or hunger 
had been present. 

In 1929, Mallory and Weiss * described 
the occurrence of fatal hemorrhage following 
laceration of the cardiac orifice of the stomach 
due to vomiting. Two such cases are in this 
series; one, a 26-year-old Negro woman who 
developed fatal hematemesis after vomiting 
from acute alcoholism; the other, a 58-year 
old white man with multiple lacerations of 
the stomach after the ingestion of ipecac. 

The infrequency of massive hemorrhage 
from a marginal ulcer was surprising. 

Although the literature contained numer- 
ous accounts © of bleeding from small bowel 
tumors, we found none recorded. 

There were 29 cases of diaphragmatic 
hernia, without bleeding. This lesion, which 
is recognized with greater facility in the liv- 
ing, rarely bleeds fatally ''; gross bleeding,# 
chronic anemias,”® and other complications 
have been described. 

In this series, hemorrhage did not occur 
in any case’ of chronic pancreatitis of pan- 
creaticolithiasis as has been reported else- 

| References 39, 40, 41, 54, 79, 83, and &5. 

{ References 43, 63, 64, and 76. 
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where **; two cases have been seen since 


that time. 

In this group there was an increased inci 
dence of hypertensive heart disease and liver 
disease. In the four fatal cases of paren- 
chymatous hemorrhage, a hypertensive heart 
was There ulcers 


ood 


in bleeding occurring after 


present were no pepti 
found in these miscellaneous cases 
that 


splenectomy for essential thrombocytopenia 


cautions 
a peptic ulcer must be excluded 


SUMMARY 


In a 


study to determine the anatomical 


cause of massive gastrointestinal hemorrhage, 


the protocols of 28,400 consecutive autopsies 


at the Cook County Hospital were reviewed. 


Massive gastrointestinal hemorrhage was 


found in 673 cases; in 310 cases it was the 
cause of death, and in 363 cases it was con- 
tributory or incidental to it. 

Fatal 


quently 


hemorrhage occurred most fre- 


from esophageal varices. Gastric 
ulcers, the second most frequent cause, oc 
curred more frequently and bled more fre 
quently, and = with than 
duodenal uleers which were the third largest 
group. The fourth 


rupturing 


greater severity 


was arterial aneurysms 


into the gastrointestinal tract. 
Hemorrhage associated with carcinoma com- 
prised the fifth group. Fatal hemorrhage in 
diverticulitis, colitis, or gastritis was rare. 

In 25 cases no morphological cause could 
be ascribed to the bleeding. ‘These were con 
sidered parenchymatous in nature and were 
fatal in four instances. 

Fatal bleeding was found in all ages, in 
The greatest 
incidence of fatal hemorrhage occurred dur- 
ing the fifth, sixth, and seventh decades of 


cluding the newborn period 


life. In the decades marked by the occurrence 
of degenerative diseases, the incidence of 
fatal hemorrhage was less than that of non- 
fatal hemorrhage. 

There was a 4 to | predilection of the male 
sex and white race for fatal hemorrhage, sug 
gesting an endocrine factor. 

The following coexistent diseases 
found 


were 


present in an increased frequency: 
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coronary sclerosis, hypertensive heart dis- 
ease, syphilitic aortitis, arteriolar nephroscle- 
rosis, benign prostatic hypertrophy, hepatic 
and pancreatic lesions, goiter, and adrenal 
cortex adenoma, In the cases of bleeding 
peptic ulcers, a high incidence of multiple 
peptic ulcers was found. The high incidence 
of certain coexistent diseases suggests that 
some conventional contraindications to sur- 
gical hemostasis may actually be indications. 
The effect of hypotension and blood loss on 
these organs whose physiological reserve is 
limited may be actually the cause of death and 
not the hemorrhage itself. 

The diagnosis of the causes of gastrointes 
tinal hemorrhage utilizing present clinical 
methods is strikingly inaccurate if a correla- 
tion with anatomical findings is attempted. 
Improved methods of the detection of the site 
of bleeding in the living patients are needed. 
Dr. Hans Popper, Director, Department of 
Pathology, Cook County Hospital, assisted in the 
preparation of this paper. 
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BRIAN BLADES, M.D., Washington, D.C. 


Phe treatment of aneurysms has tried the 


ingenuity and skill of surgeons from the 
earliest of recorded medical experience, In 


\ntyllus ! 
ligation of the proximal and distal artery, 


the third century, recommended 
followed by opening and evacuation of the 
sac. In 1786, John Hunter ' advised proxi 
mal ligation well above the diseased portion 
of the artery to prevent erosion of the wall 
and hemorrhage, an operation which he per 
formed successfully on many occasions. 
After the 
Lister, treatment of these lesions was greatly 


monumental discoveries of 
enhanced, and the way prepared for the more 
definitive aneurysmorrhaphy techniques de- 
scribed in 1889 by Matas.’ Although Carrel * 
wrote little on the subject of aneurysm itself, 
blood 


vessel anastomosis, demonstrated the feasi 


he described accurate methods for 
bility of arterial grafting by the employment 
of fresh and preserved vessels and so made 
possible the excision of aneurysms and their 
replacement by preserved grafts. This meth- 
od, which has been employed in the ab- 
dominal and thoracic aorta by Dubost ® and 
his co-workers, by DeBakey and Cooley,® 
Lam and Aram,’ and many other authors, 
is now the accepted method of treatment for 


Supported by United States Public Health Grant 
H-142 
Latex for these experiments was supplied by the 
United States Rubber Co. 
From the Department of Surgery, The George 
Washington University School of Medicine. 
* References 3 and 4. 


dina Dioxide ( 
in of Aneurysms 


most aneurysms of large vessels. Certain 
saccular types have also been excised by 


Bahnson * with primary suturing, a method 


similar to the aneurysmorrhaphy of Matas 

There can be little remaining doubt that 
the ideal treatment for large aortic aneurysms 
is excision, followed by reestablishment of 
the vessel continuity, through grafting or by 
suture anastomosis. Certain of these lesions, 
however, are so large, or so situated that 
their excision is technically not feasible with 
out great risk to the patient. Advanced age, 
severe heart or kidney disease, and other 
general conditions may also render resection 
of large aneurysms impracticable. Under 
such circumstances, the surgeon is left with 
two alternatives Hle may defer any definitive 
treatment, or he must find some less radical 


though less effective method of therapy 


Older procedures for the control of large 


aneurysms, while not 


curative, have pro 
duced good results in many advanced cases, 
with a low mortality and morbidity. Chie 
among these have been wrapping with poly- 
ethylene (Polythene) or Cellophane, re 
ported by Poppe,” Yeager and Cowley,'® 
Chunn 


and with 


others, and wrapping 
Cellophane combined with wiring, reported 
by Blakemore '* and others. Certain dis 
advantages of Cellophane have limited its 
use, particularly the development of tumors 
in rats in which it was used and the difficulty 
of securing the snug, well-fitting application 
of a sheet of Cellophane or polyethylene 
about the rounded contour of an aneurysm 
I-xperimental studies by Woodhall '* demon 
strated that liquid latex applied on arterial 
walls produced a considerable degree of 


fibrosis. 
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Ideally, a substance most suitable for the 
wrapping of these lesions should be nontoxic 
and should be applicable in a liquid form and 
develop into a solid, tough resilient coat 
within a short time after exposure to the air. 
It should adhere readily to the vessel wall, 
protecting the aneurysm itself. In order to 
find such a material, animal experiments 
were carried out in the surgical laboratories 
of the George Washington University School 
of Medicine. 

tefore carrying out experiments to deter- 
mine what substance if any might be applied 
over the surface of aneurysms to strengthen 
their walls and stimulate fibrous tissue forma- 
tion, it first was necessary to find a satis- 
factory method for the production of aneu- 
rysms in experimental animals, lollowing 
a suggestion of Dr. Robert Hill,¢ who had 


+ Personal communication to the authors. 
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noticed aneurysm formation in the arteries 
of autopsied patients treated with intra- 
arterial mustard, nitrogen mustard solutions 
were injected into the adventitia and media 
of dogs’ aortas. When 10 mg. of nitrogen 
mustard was injected, necrosis of the arterial 
wall resulted, and the dogs usually died of 
aortic rupture within a few days. With 
doses of 5 mg., definite dilatation of the aortic 
wall resulted, with rupture in all but one 
surviving dog within 8 to 17 days."* 

With the use of such experimental aneu- 
rysms, an attempt was then made to find a 
liquid or semiliquid substance which could 
he applied over the aortic wall to cause 
fibrosis and strengthen the vessel. In some 
instances the aneurysm was produced first 
and the supporting substance applied at a 
later stage, but since several animals died 
of aortic rupture before the material could 


Fig. 1.—A, appearance of thorium dioxide and latex 13 days after its application over an 
experimental aneurysm. £, same; internal surface 
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be applied, in later animals the nitrogen 
mustard was injected and the vessel sup- 
ported in the same procedure 

RESULTS 

One dog with an aneurysm to which 10 
mg. of liquid nylon was applied died of aortic 
thrombosis on the fifth postoperative day. 

ne animal treated with liquid Cellophane 
died of unknown cause on the fifth post- 
operative day. 

One animal treated with Fiberglas died 
of aortic rupture on the 24th postoperative 
day. 

In four animals, cutis skin grafts were 
applied over the aneurysms. Three died of 
aortic rupture; one died of unknown cause 

In 11 animals, split-thickness skin grafts 
were applied over the aneurysms with plasma 
as an adhering agent. live of the dogs died 
of aortic rupture; four died of distemper ; 


Fig. 2.—A, 


aneurysm. 2B, same; internal surface. 


thorium dioxide and latex 39 days after its 


one died of chylothorax, and one died of 
empyema. 

In one dog the aneurysm was covered with 
a suspension of asbestos, but the animal died 
on the third postoperative day, of aortic 
rupture, 

In 13 dogs a form of liquid latex, which 
became a paste on sterilization, was applied 
and precipitated by the aid of calcium sulfate. 
This resulted in poor adhesion of the latex 
to the vessel wall. Eleven of the 13 animals 
died of aortic rupture \t autopsy, little or 
no adhesion of the latex to the vessel wall 
was found, 

In nine dogs liquid latex sterilized by auto 
claving was applied over the aneurysm wall 
Three animals survived; three died of aortic 
rupture, and three died of other causes 


In 20 dogs, after injection of 5 mg. of 


nitrogen mustard, the aortic wall was painted 


application over an experimental 


Sus 


A 


Fig. 3 A.—Extensive fibrous reaction at site of 
application of latex and thorium dioxide over a 
dog's aorta. Thickness of fibrosis is shown by com- 
parison with the normal adventitia. 


with lactic acid 0.5%, followed by a thin coat 
( Thoro- 
trast) (one part) and liquid latex (eight 
parts). 


of a mixture of thorium dioxide 


This was allowed to dry with the 
aid of a light current of air and was then 
covered with several successive layers of the 
mixture, Calcium 


latex-thorium dioxide 


sulfate was then powdered lightly over the 


A. ARCHIVES OF SURGERY 


Fig. 32. 
fibrous tissue. 


Thorium dioxide particles in reactive 


vessel to cause firm coagulation of the outer 
Fourteen of the 20 animals survived 
3 died of 


distemper ; 2 died of unknown cause, but only 


coat. 


for periods up to eight months ; 


1 died of aortic rupture (Figs. 1 and 2). 
Thorium dioxide is known to produce 
dense fibrosis when allowed to escape acci- 
dentally into perivascular tissues in the per- 
This 


formance of arteriography. fibrosis 


Results of Wrapping of Experimental Aneurysms 


Nitrogen mustard 
Aneurysm controls 
10 mg. mustard.. 
5 meg. mustard 
Treated aneurysms 
Cellophane . 
Liquid nylon , 


Fiberglas 

Outis graft . 
Split-thickness gra{t 
Asbestos 


Liquid latex 
Latex thorium dioxide 


Total 


Total 
Dogs 


Died, Aortle 
Rupture 


Died Died Other 


Survived Distemper Causes 


(33%) 


1 
1 (aortie 
thrombosis) 
(100%) 
8 (75%) 
5 (45%) 
(100%) 
(84%) 1 (aortie 
thrombosis) 
(33% ) ee 3 
(5%) 2 


(38%) 
14 (70%) 


ALM 
see 1 0 
a 1 0 
586 


TREATMI 


INEURYSMS 


the 
although instances have been reported in 


increases with passage of time, and, 


which it appeared to be carcinogenic, this 


effect has usually followed its injection into 


the blood stream, and then only after the 
passage of many years. In the advanced 
staves of arterial disease for which it 1s 


proposed here, this does not appear to he 
a valid contraindication to its use 
extensive fibrotic thickening at the site of 
application of latex and Thorotrast over the 
adventitia of a dog’s aorta is shown in Figure 
3A and 
tissue in Figure 3B 


lhorotrast granules in the fibrous 


Based upon the experimental data de 


scribed above, latex and thorium dioxide 
were applied to aortic aneurysms in three 
clinical cases. 


REPORT OF CASES 


Case 1 \ 66-year-old white 
Feb. 1954. He 


had begun approximately two years previously when 


mal was hospital 


ized on stated his present illness 


he ted lethargy, low beac k pain, and At hing acToOss 


the smaller portion of his back. One year ago, he 


noted a mass just to the left of the umbilicus which 


in the interim had not increased noticeably im size 


Six weeks prior to admission he awoke one morn 


ing with a distinct aphasia, with numbness on the 
right side of his tace and numbness of his right 
hand. There was evidence of weakness and the 


sensation, and the aphasia had cleared up by 


evening 
Physical 

well developed, well 

Blood 180 


were of fair quality 


Examination: The patient was a fairly 
nourished, 66-year-old man 
120. Pulse 96. Heart 
There appeared to be 


On 


sounds 
left 
palpation 
leit of 


the umbilicus and extending upward and laterally 


pressure 
some 
ventricular abdominal 


there 


hype rtrophy 


was a pulsating mass arising to the 


from the right on both sides. There was no thrill 
or bruit on palpation or auscultation. | 
both 


both 


xtremiuties 


varicosities of lower legs. Femoral and iliac 


vessels were easily palpable and pulsated 


normally The dorsalis pedis could not be detected 


on either foot. Oscillometric examination revealed 


good pulsations in both upper and lower legs 

A chest plate on Feb. 19, 1954, 
density in the left field 
left field within the 
shadow, thought to represent an 


X-Ray Studies 


showed a upper and a 


density in the lower heart 
aneurysm of the 
aorta. An aortogram on Feb. 9, 1954, showed marked 
ab lominal 
There 


aneurysm just below the first, extending to the first 


irregular dilatation of the aorta at its 


junction with the thoracic aorta was a second 


segment, The y partially 


filled by the 


sacral 
contrast medium, apparently owime to 


thrombosis and clots. The iliac arteries 


mime 
branches were not fill with dye 
Feb. 9 
syphilis. Urinalysis 
9,500: REE 
Hematocrit 41 
neutrophiles 60, lymphocytes 40. MC\ 
3). On Feb. 12, 1954, PSP total dye 
On Feb. 15, 1954, 

EKG: On Feb. 12, 1954, an electrocardiogram 


showed the following: (1) 


and their 


Laboratory Data 1954, cardiolipin 
test Was negative tor 


Hemoglobin 13 en 


Was essen 


tially negative $200,000 
differential 
91 and MCC 
excreted 38% 
urea nitrogen 15.8% 


vertical ; 


heart sign; (2) 
sinus arrhythmia, and (3) essentially normal, Repeat 
EKG on March 7, 1954, showed sinus rhythm 
with frequent premature beats which seem to be 


ventricular, probably nodal, and premature auricular 
contraction 


On Feb. 10, 1954 


and revealed marked involve 


Course in Hospital a lumbar 


iortogram was done 


ment of the aorta by at least two aneurysm The 
renal arteries were involved im the lower aneurysm 
This is in the lett. On Feb, 25, 1954, with the patient 


under general anesthesia, the abdominal aneurysm 


was exposed and dissected tree The renal arteries 


were seen to come from the lower portion of the 
upper aneurysm. The lower abdominal lesion was 
then covered with latex and Thorotrast since the 
entire lesion was nonresectabl Although his first 
postoperative day was quite satistactory, during his 
entire postoperative course he was confused and 
complained of lower abdominal pain. Severe pain 
developed on Feb. 28, 1954. On March 6, 1954, he 
was tound unconscious and somewhat cyanotic, On 


the following day he have liquid bowel 
became bh dy 


bn gan to 


which 


movements soon \bdominal 
cramps became more severe, and the abdomen be 
came distended the followime day blo« d 


pressure continued to drop mn spite of 
fluids and blood. He died 
revealed mesenteric thre 
4 \ -vear-old 
Washington | 


Sept. 2 


intravenous 
March 9, 1954 


mbeo 


\utop 


CASI housewife was admitted 


to George niversity Hospital for the 
1952, with 


paroxysmal nocturnal dy 


first time on a complaint of 


spnea. The patient stated 


that nine to adm he was awakened 


days prior lon 
from sleep by a tight, girdle-like sensation around 
her chest and tound herselt gasping tor breath 
There was a moderate cough, productive of white 


frothy sputum. Her past history was not remarkable 


except for gastric resection performed in 1949 and 
a hysterectomy for a uterine fibroid in 1940 
Physical Examination: The patient was a mod 


erately obese, well developed woman in no evident 
Her blood pre 


24, pulse RU. (Chest 


dy spnea or other distress 
130/90, 


sure Was 


respirations expansion 


was equal, and the lett lung was clear. There were 
increased spoken and whispered voice sounds over 
the apex of the right lung and middle and upper 
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portions of the right middle lobe. A grade III, 


rough, blowing, systolic murmur was heard most 
clearly over the aortic area, and a grade I] murmur 
heard over the pulmonic area. The aortic murmur 
could be heard radiating to the left side of the neck. 
There was no tracheal tug. 

X-Ray 


chest 


Examination: Roentgenograms of the 


showed an anterior, superior mediastinal 
tumor projecting into the lung fields on the right 
Sept. 3, 1952, re- 
vealed frequent unifocal, premature ventricular con- 
tractions. S1 


teristic of digitalis effect. 


side. An electrocardiogram on 


and T-wave changes were charac- 


Cardiolipin serological tests for syphilis 
4 plus (2 units), but the Kahn was negative. Other 


laboratory 


were 


tests were within the normal range, 
except that the urine was loaded with leucocytes 
To determine the nature of the mediastinal mass, 
exploratory thoracotomy was advised. 

Operation: With the patient under satisfactory 
anesthesia, the chest was entered by resecting the 
right fourth rib, subperiosteally. All 
within the pleural cavity on the right side appeared 
to be normal, with the exception of the aorta. The 
vena cava showed no evidence of obstruction and 


the azygos normal 


structures 


large 
aneurysm commenced at the base of the aorta as 
it ascended from the heart and involved the entire 


vein was of size. A 


arch of the aorta past the great vessels. The origin 
of the innominate artery could be seen underneath 
the aneurysm and the latter continued well past the 


take-off of this vessel. As the aorta swung into its 
descending portion, it could be palpated and was 
felt to decrease in size. There was no pulsation 
within the enlarged vessel. The pleura was opened 
over the top of the aneurysm opposite the superior 
vena cava, and the latter was dissected free from 
the dome of the lesion so that the most superior and 
arching portion of the aneurysm was freed. A piece 
of Cellophane containing diacetyl phosphate was 
placed over the aneurysm and held in place by 
suturing the pleura together at the corners and 
tacking the Cellophane to the edges of the pleura. 
The lung was then re-expanded and the chest closed. 
The postoperative course was uneventful, and she 
was discharged on Sept. 17, 1952. 

Second Admission: On May 12, 1953, the patient 
was readmitted to the hospital because of three 
episodes of paroxysmal dyspnea similar to that for 
which she was admitted originally. The last attack 
was extremely severe. She had been restricted also 


in her physical activity because of shortness of 
breath during the day but had had no anginal pain 
or chest pain of any description. 


Physical examination revealed a_ well-healed 
thoracotomy scar. There was a grade I aortic sys- 
tolic murmur but no cardiac enlargement, and the 


lungs were clear. 
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X-Ray Studies: 
revealed the aneurysm as previously noted without 


Roentgenograms of the chest 


essential change. 

Because of the recurrence of symptoms, reopera- 
tion seemed advisable, to attempt replacement of 
the aneurysm by a graft. 

Operation: On May 20, 1953, with the patient 
under satisfactory anesthesia, a transverse incision 
was made beginning near the right anterior axillary 
fold extending across along the second rib over the 
sternum onto the second rib of the left side nearly 
to the left fold. subperiosteal 
resection of the second ribs was performed and the 


axillary silateral 
right pleural cavity opened. The incision was carried 
toward the midline and the aneurysm located. The 
sternum was then exposed by cutting the attach- 
ments of the pectoralis major and with the fingers 
of the operator under the sternum and over the 
aneurysm, first the anterior, then the posterior tables 
of the sternum fractured. Many adhesions 
were found from the old operative procedure where 
the Cellophane had been placed. Complete mobiliza- 
tion was carried out, but it was found that although 


were 


the aneurysm was somewhat saccular, it was also 
generally enlarged in a fusiform dilatation. As it was 
soft and friable in many areas, resection was not 
technically feasible. Therefore, a mixture of sterile, 
liquid latex part Thorotrast to 
four parts of latex was applied over the aneurysm 
in several layers, drying each layer under a current 
of warm air. When completed, a firm, elastic coat- 
ing of latex was visible on all exposed surfaces of 


containing one 


the aneurysm. The layers of the chest wall were 
then closed with running, chromic, and interrupted 


0000 black nonabsorbable (silk) sutures. 

Postoperative Course: After this procedure the 
patient was relatively asymptomatic and had no 
further attacks of paroxysmal dyspnea. She was 
readmitted on May 7, 1954, because of recurrent 
and the bleeding controlled by 
cauterization with silver nitrate and packing. She 
was readmitted in June, 1954, because of hemoptysis 


epistaxis, was 


productive of blood-streaked, dark brown sputum. 
This had occurred three days before admission 
during a paroxysm of coughing. She had had no 
recurrence of the chest pain or orthopnea and had 
otherwise been perfectly well since her last admis- 
sion. X-rays of the chest showed no change in the 
aneurysm, and she was discharged nine days after 
admission. In July, 1954, she died suddenly, ap- 
parently owing to rupture of the aneurysm. A post- 
mortem examination could not be obtained, since 
the patient died at home. 

Case 3. 
ized on Feb, 19, 1953, because of a large aneurysm 
of the abdominal aorta. In May, 1952, a 3%-ton 
truck ran over his abdomen, resulting in a fracture, 


A 56-year-old white man was hospital- 


dislocation of the left sacroiliac joint, and separation 
of the symphysis pubis. In October, 1952, a fusion 
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had 
this 


of the left sacroiliac joint been performed 


because of continued pain in region. At this 


time an abdominal aneurysm was detected by x-ray 
examination of the abdomen 


Physical examination on admission revealed a 


well developed, fairly well nourished white man, 


ambulatory with the use of a cane. General physical 
examination was within the limits of normal except 
for the following findings: There was a large pulsat 
ing mass in the lower midabdominal region which 
corresponded to the x-ray evidence of an abdominal 
was a left indirect inguinal 


aortic aneurysm. There 


hernia; there was a well-healed scar in the region 
of the left sacroiliac joint from the previous fusion 
Laboratory Work 


in the following 


Tests on admission resulted 
normal hemogram, negative Kahn, 
negative urinalysis; total proteins 7.2%, albumin 
4.0% and globulin 3.1%; NPN was 38 mg.%. X-ray 
examination of the heart and lungs revealed a mild 
cardiomegaly. X-ray examination of the pelvis re 
vealed an old healed fracture of the left ilium with 
a considerable amount of sclerosis at the fracture 
site. Abdominal films revealed a calcified area an 
terior to the second, third, and fourth lumbar verte- 
brae which outlined a mass measuring 14 * 11 em 
in size which was typical of aneurysm of the ab 
dominal aorta. EKG was reported as within the 
limits of normal. 

Addendum to Interim Summary dated April 17, 
1953 : 


aneurysm was undertaken. At operation a saccular 


Exploratory laparotomy for resection of the 


aneurysm measuring 7 * 5 in. was found involving 
the right and left renal arteries. The aneurysm was 
felt to be unsuitable for a grafting procedure, and 
with latex and Thorotrast and 


it was painted 


covered with nonreactive Cellophane. Postopera 
tively the patient developed a wound infection which 
eventually was controlled, with the use of erythro 
mycin. The patient was discharged on Aug. &, 1953 

In July, 1954, the patient had no pain or other 


symptoms referable to the aneurysm 


SUMMARY AND CONCLUSIONS 
experimental aneurysms were produced 
in 75 dogs by the injection of nitrogen mus 
tard the 
thoracic aorta. When untreated and unsup- 


into the adventitia and media of 


ported, all surviving dogs with such experi 
mental aneurysms except one died of rupture 
of the vessel. Various substances including 
liquid nylon, Cellophane, Fiberglas, cutis 
skin grafts, split-thickness skin grafts, as 
bestos, liquid latex and latex mixed with 
thorium dioxide (Thorotrast) were then ap 
plied over the aneurysms in separate groups 


of dogs, to determine which substance, if 


any, would support the aneurysms sufficiently 
to prevent their rupture, The following two 
etfects of such substances were sought: (1) 
the mechanical supporting of the aneurysm 


and (2) the 


stimulation of fibrous. tissue 
formation. The best results were obtained in 
aneurysms treated with a mixture of liquid 
latex and thorium dioxide. Of 20 dogs so 
treated, 14 survived; 3 died of distemper ; 
2 died of unknown cause, but only 1 died 
of rupture of the aneurysm. The next best 
results were obtained in animals treated with 
latex alone. Of 9 such animals, 3 survived. 
Three died of other causes, and three died 
of rupture of the aneurysms. 

On the basis of these experiments, latex 
and Thorotrast have been applied to three 
large, otherwise inoperable, aortic aneurysms 
in humans. 

In Case 1, the patient died in the immediate 
postoperative period owing to mesenteric 
thrombosis. There was no latex or Thoro- 
trast in contact with any of the mesenteric 


vessels, and the cause of the thrombosis was 


felt to be traction on the mesentery by the 


delivery of the small bowel outside the ab- 
domen during dissection of the aneurysm. 

In Case 2, the patient survived for two 
years, but died of rupture of a large aneu 
rysm of the aortic arch. Her pain was greatly 
relieved, although this may have been due 
in part to decompression of the lesion by 
transection of the upper sternum in the opera- 
tive approach. In view of the size of the 
aneurysm, however, the latex and thorium 
dioxide may well have prolonged the life of 
this patient. 

The patient in Case 3 is surviving two 
and a half years after application of the latex 
and thorium dioxide to a huge abdominal 
has been relieved, and he 


aneurysm. Pain 


now has no symptoms referable to the lesion 
\s a result of these experiments and clini 


cal cases, we believe that a latex thorium 


dioxide mixture is a satisfactory coating for 
the supporting of large aneurysms, which, 
because of their size, location, or the general 
condition of the patient, cannot be treated 


by resection, 
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PERINEAL PROSTATECTOMY IN THREE DIMENSIONS 


EDWIN DAVIS, M.D. 


AND 


LEROY W. LEE, MD. 
OMAHA 


ERINEAL PROSTATECTOMY IN THREE DIMENSIONS and color was 


prepared with the purpose of demonstrating the possibility of complete hemos- 


tasis and clear visibility throughout the entire procedure, which we beheve to be 
contrary to popular conception. The 20 representative views here presented were 
selected from a total of 36. The accompanying statistical charts are based upon a 
study of mortality, convalescence, complications, and late functional results 

For a detailed consideration of the factors which have gradually eluminated or 
minimized the recognized hazards and complications and which have transformed 
perineal prostatectomy into an innocuous procedure of precision, the reader 1s 
referred to “Progress in Perineal Prostatectomy: Report of 2050 Consecutive 
Cases,” by Davis and Lee, in the January, 1955, issue of the Journal of Urology 

Nore.—It is suggested that the small photographs are better viewed through a reading glass 

From the Department of Urology, University of Nebraska College of Medicine 

Shown as a Scientific Exhibit of the Section on Urology at the 103rd Annual Meeting of 
the American Medical Association, San Francisco, June 21-25, 1954 


59] 


i 
i 
; 
ae 
2 


SURGICAL ANATOMY 


(,ross midline section—anatomical / 

INDICATIONS FOR PERINEAL PROSTATECTOMY 

1. Moderate to large benign prostatic hyper- 
plasia with obstructing symptoms 

2. Prostatic calculi with obstructing prostate. 

3. Early carcinoma of the prostate 

Gross midline section—perineal surgical approach 
ANESTHESIA 

Continuous caudal, using 0.5% solution of hexylcaine (Cyclaine) hydrochloride, 80 cc. initial 

dose, supplemented as necessary, 


Diagrammatic illustration of caudal anat- 
omy and continuous caudal technique 


\, 
\ 
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PERINEAL PROSTATECTOM) 


Total deaths Mortality rate 2.9% 


Analysis as to Cause of Death 


Deaths directly related to prostatic surgery.. ind were ; 24 


Hemorrhage 
Delayed Hemorrhage 


Uremia 


Deaths of doubtful relationship to prostatic surgery 


Cerebral accident 
Coronary thrombosis 
Pulmonary embolus 
Bronchopneumonia 


Deaths, wholly unrelated to prostatic surgery 


Cerebroarteriosclerosis 
Femoral embolus 

Acute hemorrhagic gastritis 
Perforation of colon 
Parkinsonism 

Intestinal obstruction 


Total deaths 


Reported Mortality for Prostate Surgery in Various Climes 


Number of 


Patients Mortality 
Perineal prostatectomy 


Hugh Young Baltimore 
Daniel Higbee Denver 


Davis and Lee Onaha 


Suprapuble prostatectomy 
Hunt and Walters ; Rochester, Minn 
Leon Herman Philadelphia 
Alexander Randall Philadelphia 


Freyer . England 


Retropuble prostatectomy 
Miller England 
Jacobs . (ilasgow 


Newman Sidney, Australia 


Transurethral prostatectomy 
Reed Nesbit Ann Arbor 
Creevy Minneapolis 
Randall Philadelphia 
Kretachmer Chicago 
\leoek lowa Clty 


Lee . Omaha 


1 
2 
: 
8 
6 
1,000 3.2 
72 1.7 
. 
1,000 5A 
40 
1,500) 
757 45 
» 495 18 
$15 
wn 
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POSTOPERATIVE CONVALESCENCE 


1, Up first or second postoperative day 


2. Sutures, drain, and catheter out seventh postoperative day 


3. Discharge from hospital eighth to twelfth postoperative day 


END-RESULT OF NEGLECT OF THE OBSTRUCTING PROSTATE 


HYDRONEPHOSIS 


HYDRONEPHROSIS 


——— HYDROURETER 
UREMIA 


VESICAL 
DIVERTICULUM 


OBSTRUCTING 
PROSTATE 


PROSTATIC URETHRA 


Urinary tract from patient with fatal obstructing prostate. 


END-RESULT OF PERINEAL PROSTATECTOMY 


1. Life 
2. Comfort 
3. Anatomical restoration of urinary tract, 


4. Functional restoration of urinary tract 


ONE-YEAR FOLLOW-UP QUESTIONNAIRE 


100 Consecutive Patients Who Had Perineal Prostatectomy 


Result (Patient's Own Opinion) 


Improved 


Unimproved 


4 
TRABECULATION 
DEATH 

- 

594 


Vasectomy (epididymitis pro 
phylaxis) ; loop of vas dissected 


free for excision 


Continuous caudal anesthesia ; 
needle introduced ; equipment at 


tached 


Perineal elevator in position on 
operating table. Note shoulder 
straps for maintaining position 


Transurethral prostatic trac 
tor introduced 


Blunt dissection of ischiorectal 


space 


sifid retractor stretching cen- 
tral perineal tendon 


Denonvilliers’ fascia covering 
posterior surface of prostate 


Weighted posterior retractor + 
with assorted blades 


4 


posterior prostatic capsule into 
{ prostatic urethra 


Inverted V_ incision through 
4 


Prostatic lobe forceps grasp- * 
ing hyperplastic lobes 


Perineal hemostatic traction 
bag 


“Umbrella” four-pronged 
guide for introducing bag 


Introduction of hemostatic 
traction bag into bladder, with 
use of sponge forceps and “um- 
brella” guide 


Traction on hemostatic bag; > 
enucleation continued 


Enucleation completed. Note 
clean vesical neck 


Plastic closure, showing four 
quadrant sutures, constricting 
vesical orifice and providing 
hemostasis 


~ 
— 
— 
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Vesical calculi removed 


Closure of capsule completed: V-fl ip re] laced and 


anatomic relations restored: catheter invisible 


Levator ani closure; sutures placed, not tied. 


Irrigation returned clear; hemostasis satisfactory 
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Case Reports 


SUBMUCOUS LIPOMA OF STOMACH 


Case Report and Review of the Literature 


MELVIN A. CASSEL, M.D. 
and 
JOSEPH B. GUCCIONE, M.D., St. Louis 


from an un- 


ASSIVE: 


known source in the gastrointestinal 


hemorrhage 


tract remains one of the most perplexing 


problems in surgery. Lacking a history of 
preexisting ulcer or gastritis, negative physi- 
cal findings, a questionable roentgenogram, 
the following case report illustrates such a 
problem with a most unusual lesion as the 
bleeding source. 

Faith Hospital on April 25, 1953, with a complaint 
The black 


volume in 


a 49-year-old white man, was admitted to 
of tarry stools of five days’ duration 
stools had increased in and 
the 48% hours 


gradual progressive weakness, there were no asso 


frequency 
prior to admission. Except for the 
ciated symptoms 

There was nothing in the past history suggestive 
of gastrointestinal disease. However, for the past 
two years this patient had been under medical care 
for hypertension and episodes of auricular fibrilla 
tion 

During this time he had received various drugs 
including phenobarbital, veratrum viride (Vertavis), 
(Nitranitol), 


(Quinidine) 


mannitol  hexanitrate alkavervir 


(Veriloid), and conquinone and, re 


cently (Apresoline) and a brand of 
hexamethonium (Methium). His blood 


pressure decreased from 230/120 to 170/100 under 


hydralazine 
chloride 


a dosage of 250 mg. of Methium four times daily. 
On admission, the patient appeared pale, anxious, 
His blood pressure was 180/90; the 


rhythm 


and acutely ill 


heart enlarged to palpation; was 


regular, and the rate was 100/min. The abdomen 


was 


was soft and moderately distended. There were no 


areas of tenderness or muscle guard, Intestinal 


From the Surgical Service of Faith Hospital. 


598 


peristaltic sounds were increased. There were no 
other positive physical findings. 

The RBC on 
9,300, and hemoglobin 44% 
stab cells, 65% segmented 


cells, and 31% lymphocytes. Platelets were 215,000 


2,270,000; WBC 
The differential count 


admission were 


was reported as 4% 


and prothrombin time 20 seconds. Urinalysis was 
negative for albumin and sugar; the microscopic 
examination revealed amorphous phosphate crystals 
and occasional epithelial cells. 

An upper gastrointestinal series was done on the 
morning of admission and was reported as showing 
no evidence of organic lesion involving the esopha- 
gus. Palpation of the abdomen was not done be- 
cause of the clinical history, but good roentgeno- 
grams were obtained after the administration of 
barium by mouth, and no definite evidence of or- 
ganic lesion was seen in the stomach or duodenum. 
Slight irregularity of contour of the barium-filled 
stomach was noted on the lesser curvature side 
high up near the junction with the esophagus, best 
observed in the upright position (Fig. 1). 

The chest film was reported normal, except for 
enlargement of the heart to the left. 

The electrocardiogram was interpreted as show- 
ing auricular fibrillation and myocardial damage. 

Course in hospital: The morning after admission, 
while walking to the toilet, the patient fainted and 
fell to the floor, The resident was called and found 
the patient pulseless and confused. Supportive treat 
ment, including 2 units of blood was given, and the 
patient recovered from shock, 

Later in the day, he vomited approximately 250 
ec, of dark blood, some of which was clotted; this 


Three addi- 
tional units of blood were given in the next 24 hours 


was the first episode of hematemesis 
without further episodes 

However, on the third day of hospitalization, 
there was a massive hematemesis, amounting to 
about 1000 ce, of blood, His blood pressure dropped 
to 110/40; his pulse was 140. Shock therapy was 
instituted and blood transfusions were given con- 
brought to the 
operating room, this 
time, his RBC count was 3,080,000 and hemoglobin 
60%. 


tinuously until the patient was 


about three hours later. At 


| 


LCERATING SUBMUCOUS LIPOMA 


Fig. 1.—Roentgenogram showing the 
high on the lesser curvature 


filling defect 


In view of the life-threatening hemorrhage, at 
exploratory laparotomy was decided upon. On ex 


filled 


of scar 


stomach and bowel found 


There 


in the region of the pylorus or duodenum, and both 


posure, the 


with blood 


were 


was no external evidence 


organs were freely movable. On palpation of the 


stomach, a firm globular mass was found on the 


anterosuperior portion of the lesser curvature. The 


mass was about the size of a golf ball and freely 


movable beneath the serosa. The stomach wall was 


incised over this prominence and, on retraction of 
the serosa, an encapsulated yellow fatty tumor was 
The 
adherent to the 
had 


tumor in order to remove 


found between the serous and mucosal lavers 


inner portion of the tumor was 


mucous membrane, and a segment of this layer 


to be resected with the 


the mass 


On gross inspection of the specimen, there was 


a deep, well-defined ulcer, 1 em 


attached 


in diameter, in the 


center of the mucosa 


| 


The gastrotomy wound was closed in layers and 


the abdomen closed without drainage Phe pat nt’s 


condition was good throughout the procedure 


His postoperative course was smooth with re 

after 4% hours, and 
time. He 

discharged on the gh | toperative day witl 


moval of the Levin tube 


patient placed on oral feedings at thi 


moderate ioglobin 


anemia 


40° 


The surgical specimen was examined by 


Bauer and described as follows: “Gross 


The 


wall 


specimen consists Of at piece 


whic mcasures ! Ihe 


mucosa is occupied by vhich measures 


1 x 0.7 cm. The ulcer perforated the mucosa and the 


base is formed by a lipoma which is incompletely 


capped by gastric mucosa. The 


below the 


lipoma measures 
1.5 cm. and ts situated in the submucosa 
muscularis mucosae and above the 


Miers SCOPE 


the gastric mucosa interrupted by an ulcer, the 


main 


layer (Fig. 2) findings: Section shows 


base 


ot which is formed by a zone of peptic digestion 


Phis zone rests for the most part on mature adipose 


tissue which shows inflammatory infiltration and 


evidence of mucoid degeneration. Close to the sur 


face of the ulcer is a blood vessel which is occluded 


by a thrombus. There is also some blood at the 


base of the ulcer 


“Histopathological mach, chronic 


base Per 


Ste 


peptic uleer with thrombosed artery in 


foration of ulcer into submucos: 


COMMENT 


The massive hematemesis of bright red 


blood and clots placed the bleeding port 


in the stomach, esophagus, or duodenum 
The 


regular filling defect high on the lesser curva- 


roentgenogram demonstrating the i 


to add contusion 


the 


ture (Fig. 1) served only 


and was not seriously considered as 


cause of hemorrhage. Only in retrospect did 
it appear significant. Rather, it was felt that 
the antihypertensive drugs which this pa 
tient had been taking for the past two years 
large 


might have resulted in one or more 


superficial ulcers or hypertrophic 


ils 
tritis, either of which would have been con 
sistent with the clinical picture, Despite this 
lack of a definite diagnosis, the patient's poor 
condition and repeated severe hemorrhages 


demanded prompt exploration, 


hig 2 Shown 
vastric 
submucous lipoma to the 


mucosa and the firm attachment 


mucous membrane 


Ll 
epth of the ulcer in the 


It was felt that the high location of the 
ulcer on the lesser curvature and its intimate 
relationship with the underlying lipoma jus- 
tified the decision to perform a wedge re- 
section rather than the more formidable 
subtotal resection. 

It was also apparent after examination of 
the ulcer and the size of the artery at its base 
that recurrent hemorrhage would have been 


certain under medical management. 


GENERAL OBSERVATIONS 


tfenign tumors of the stomach comprise 
about 1% of all tumors of this viseus ; lipomas 
make up but a small percentage of this group. 
The fact that these tumors may be confused 
clinically and radiographically with mialig- 
nant and inflammatory lesions adds to their 
surgical importance, According to Moore, 
benign tumors of the stomach present certain 
findings which serve to differentiate them 
from other lesions: The filling defect is cir 
cumseribed and has a regular curvature ; the 
rugae surrounding a benign tumor are more 
nearly normal in arrangement and distribu 
tion; there is little or no disturbance in 
peristalsis and retention is uncommon except 
when the lesion is at or near the pylorus; 
there is no niche, incisure, or other evidence 
of spasm. 

While the roentgenologic examination may 
he helpful, the diagnosis of the majority of 
submucous lipomas has been made at sur 
gery or autopsy. 

In 1941, Rumold*® reviewed all cases of 
submucous lipomas reported since 1835. This 
comprised a total of 33 cases, including his 
own presentation, Since then, an additional 
10 cases have appeared in the literature.* 

It is also possible that the incidence of these 
tumors may be greater than the reports in- 
dicate, since it is reasonable to assume that 
many gastric lipomas never produce symp- 
toms unless their size, position, or super- 
imposed ulceration create complications. 


* References 3 through 9. 
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M. ARCHIVES OF SURGERY 


A 


Prominent among the symptoms of the 
reported cases is bleeding; approximately 
one-third of the cases presented this symp- 
tom. Other common complaints were epi- 
gastric distress, anorexia, nausea, and vomit- 
ing. 

Obstruction of the pylorus, resulting from 
the prolapse of a pedunculated lipoma, has 
also been reported.* 

Anemia and weakness due to melena is 
found in cases in which ulceration or erosion 
of the projecting portion of the tumor has 
occurred, 

secause of the frequent association of 
ulceration with the Lpoma, it would appear 
that 
effect on the mucosa or that peristalsis over 


these tumors exert some necrotizing 


the projecting mucous membrane leads to 


mechanical erosion. In either event, gross 
bleeding of a recurrent nature would seem 
likely, inasmuch as the fatty tissue around 
the bleeding vessel offers little hemostatic 
effect. 

essentially the symptoms and signs are 
of upper gastrointestinal lesion 


those any 


and there is no pathognomonic complaint. 
The pathogenesis of these benign tumors 
the 


authors 


is unknown. Some suggest 
congenital origin of these tumors, arising 
from an anlage separated during fetal life 
Others believe that chronic irritation, either 
chemical or physical, gives rise to low-grade 
inflammation of the stomach wall, 

10 


that 


although chronic irritation and inflammation 


Minnes and Geschicter conclude 


may be contributory factors in the production 


of gastric tumors, they are by no means 


essential causative agents 

Grossly the tissue of the lipoma has a soft, 
greasy, yellowish lobulated appearance not 
unlike lipomas found elsewhere in the body. 
Microscopically, also, they show typical 
adipose structure, 

Treatment of the lipoma consists of re 
section of the tumor with its attached mucosa 
serosa, Recurrences have not been 


or re 


ported following this simple procedure. 
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ULCERATING SUBMUCOUS LIPOMA 


SUMMARY 


\ case of submucosal lipoma of the stom- 


ach with ulceration and massive hemorrhage 


is reported. These tumors are uncommon 
The symptoms, signs, and roentgenologic 


findings may be confused with those of 


malignant or benign lesions of the stomach. 


Treatment consists of simple excision of the 


tumor, 


2801 N. Taylor (15). 
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Special Reports 


ABSTRACTS of Papers Presented at Association of Surgeons of Great Britain 


and Ireland, The London Sectional Meeting of the American College 
of Surgeons, and the Special Meeting of the International 


Society of Surgery in Lyon. 


INTRODUCTION 


In May, 1954, approximately 500 Fellows of the 
American College of Surgeons attended a sectional 


meeting of the College in London in the halls of 


the Royal Academy of Surgeons of England at 


Lincoln Inn Fields. Prior to this, the American 
College Fellows were guests of the Association of 
Surgeons of Great Britain and Ireland at their 


annual meeting in Leeds, and after the London 
meeting the Fellows attended special meetings of 
the International Society of Surgery in Paris, Lyon, 
and Many of the attended 
special clinics at the Universities of Glasgow and 


Edinburgh in Scotland prior to the Leeds meeting 


The 


so interesting and informative that it seemed 


Strasbourg Fellows 


character and content of the presentations 


were 
greatly worth while to record and publicize them 
Abstracts of the the American 
College meeting in London will be found particu 


presentation at 


larly interesting because of the active participation 
of members of the Royal College in each presenta 
tion, This was true not only at the scientific meet 
ings but at the panel discussions at each noonday 
luncheon as well. Abstracts of these presentations 
and summaries of the Hunterian Lecture on exoph 
thalmos by Dr. Howard C. Naffziger and the 
Moynihan Lecture on pancreatitis by Dr. Walter 
C, Mackenzie were so well presented in a publica 
tion in The Lancet that the editors take pleasure 
This was made possible 


The Lancet, 


in republishing that report 
through the courtesy of the editor of 
Dr. T. F 


Abstracts of the papers presented at the Associa 


Fox 


tion of Surgeons of Great Britain and Ireland 


appeared in their program, and these are reprinted 
with permission of the President of the Association, 
Mr, 


The two-day meeting in Paris consisted for the 


Digby Chamberlain, of Leeds 


most part of attendance at operative and demonstra 


tive clinics, but a brochure giving the viewpoint 


of the Parisian surgeons on the treatment of various 


surgical lesions was presented to each Fellow. Per 
mission for publication of this material in the 
A. M. A. Arcuives or Surcery has been obtained 


from Professors Louis Bazy and René Leriche 
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At Lyon, abstracts of presentations made before 
this group at demonstrations and operative clinics 
were included in the booklet which gave the pro- 
demonstrations; these are 


gram of clinics and 


republished with permission of Prof. Pierre Mallet- 


Guy. 


Professors Fontaine and Weiss arranged two 


days of operative clinics and demonstrations at 
Strasbourg. Much to my 


attend this meeting. Those who could and did were 


regret, | was unable to 


enthusiastic about the fine surgical work which 
they saw in progress there 
It was a rewarding trip—not only from the 


scientific standpoint, but for the opportunity to see 
our colleagues abroad in action in the operating 
theater and on the speaker’s platform; both were 
interesting, stimulating, and informative. The time 
and care taken in preparing programs and selection 
of topics for discussions were evident in every city 
and every hospital visited, and the rewards of this 
cooperative effort by surgeons, their associates and 
assistants, working with local administrators, were 
greatly appreciated by all of their American and 
Canadian visitors. 


WattMAN Watrers, M.D. 


ASSOCIATION OF SURGEONS OF GREAT BRITAIN 
AND IRELAND 


The following abstracts of papers are taken, with 
slight editorial changes, from the program of the 
Annual Meeting of the Association of Surgeons of 
Great Britain and Ireland, Leeds, England, May 
13-15, 1954. 

From Discussion on Hiatus Hernia. 

P. R. ALLISON 
hernia is described, and important etiological factors 


The morbid anatomy of hiatus 


that contribute either to the production of the hernia 
symptoms are emphasized, 
Asso- 


men- 


or the production ot 


with some remarks on differential diagnosis 


ciated anomalies in the upper abdomen are 


tioned, The combination of Inatus hernia with an 


esophagus partially lined with gastric mucous mem 
brane is considered in relation to symptoms and the 
The 
selection of patients for operation, the preoperative 
and the results 


necessity lor accurate preoperative assessment 


preparation and operative technique, 
of operations during 1951, 1952, and 1953 are pre 


sented. 
= 


SPECIAL REPORTS 


STUART HARRINGTON 


W. Herniation of the 
abdominal viscera through the esophageal hiatus is 
the most of the kinds of 


phragmatic hernia. 


common various dia- 


These hiatal hernias are of considerable general 
interest because of their relatively frequent occur- 
rence; the multiplicity of the 


factors involved in 


their causation; the variation of the relationship 
between the and the 


esophagus, which results in different types of hiatal 


defective esophageal hiatus 
hernia; the progressive character of their develop- 
ment, which results in varied and complex symp- 
that 


disease; the 


toms oiten simulate those of other organic 


occurrence of complications such as 


incarceration, obstruction, and ulceration of the 


stomach and esophagus, Incompetence ot the cardia, 


esophagitis, and stricture of the esophagus, and 


their treatment, which may be conservative if the 


hernia is small and uncomplicated and causes only 


mild symptoms but which requires surgical inter- 


vention if the symptoms are severe and are not 


relieved by conservative measures 


The technical surgical considerations of hiatal 


hernia depend upon the type of hernia which is 


encountered. | do not believe that there is any one 
method or technique by which all the different types 
of hiatal 


gically 


hernia can be satisfactorily repaired sur 


Che technical factors depend upon the size 


and location of the defective esophageal hiatus as 


well as on the position and function of the cardia 


and the lower part of the esophagus. The important 
considerations of surgical repair 


the herniated 


are replacement of 


viscera below the diaphragm, recon 
level 


on the esophagus, and in some cases re implantation 


struction of the es¢ phageal hiatus at a higher 
of the esophagus at a higher level in the diaphragm 


as well as establishment of normal function of the 


stomach and esophagus 


Of the 605 patients with various types of diaphrag 
matic hernia upon whom | have operated, 489 had 
the esophageal hiatal 


type. In the series of the 


esophageal hiatal type, there were 13 


there 


recurrences, 


in 6 of which was recurrence of 


In the 


yinptoms 


requiring second operations remaining 7 


recurrences there were few or no subjective symp 


toms and the evidence of recurrence was on a 


roentgenologic basis. There were 6 operative deaths, 


giving a mortality rate of 1.2% 
N. R. Barrett: My remarks concern sliding 
hiatal hernia; the other varieties of hernia which 


pass through the esophageal hiatus are not so com 


mon in my experience. Sliding hernia must be 


clearly separated from congenital short esophagus 
because, although the pathological changes which 
result from both can be 


similar, the surgical treat 


ment is different 
Sliding hiatal hernia matters for one reason only; 


it may lead to reflux esophagitis, and this disease, 


or its complications, can cause crippling illness. A 


sliding hiatal hernia is a hernia en glissard; the 


contents of the hernia itself never strangulate, and 
of strangulation of 


found the 


I know of no record of a case 


a loop of bowel in the sac. | have never 


sac to contain anything at operation. The reason 


that these patients develop esophagitis is that the 
cardiac sphincter has become inefficient, and the 
whole object of surgical treatment is to restore the 
function of this barrier. It is not im any way con- 
cerned with repairing a hernia to “prevent the risk 


of strangulation,” 


Reflux esophagitis produces a variety of changes 
call 


surgical treatments according to thei 


in the lower esophagus, which tor different 


cle eres and 


severity. It has been my practice to divide patients 


into the following categories 


symptoms without evidence 
These 


conservative 


(1) Those who have 


ot active esophagitis patients can 


usually be controlled by means, 


of which postural treatment is the basis 
from attacks of uncompli 


Excellent 


(2) Patients suffering 


cated esophagitis clinical results 


can be obtained by restoring the function of 
the cardiac valve surgically 
(3) Patients whose principal disability is vomit 


ing or hemorrhage trom the es« phagus These 


can sometimes be managed by po tural treat 


ment but respond well to surgical measures 


which restore the function of the cardia. In 
my experience they do not always get better 
as a result of operations designed to diminish 


the digestive secretions of the stomach 
(4) Once a 


esophagus ind the 


stricture has developed between the 


stomach the problem be 


comes complicated. Several varieties of str 
ture occur, Medical treatment is of no per 
manent avail for any of them. The surgeot 
must overcome the obstruction and prevent 
subsequent reflux of acid pepsin into the 
gullet. To achieve this purpose the relative 
merits of a variety of operations will be 
discussed 

From Discussion on Ulcerative Colitis 

Kren RANKIN: My part in this symposium 


necessarily has to do with the surgical approach 


the treatment of chronic ulcerative colitis. Contusion 


which continues over the etiological factor of 


factors involved in the production of this ailment 


multiplies the difficulties of arriving at a conclustor 


as to adequate and standardized therapeuti 
measures, Since more than three-fourths of the 
cases are probably due to an organism or a com 
bination of organisms, and since this group or a 


larger group is subject to remissions and therefor 


to some amelioration of symptoms by medical 


measures, one cannot assume that radical surgery 


23 
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which is essential in a high percentage of cases, 


can be instituted very early in the disease 


Chronic ulcerative colitis starts low in the rectum 
in about 95% of the cases and advances progressively 


around the circumference of the bowel. Segmental 


chronic ulcerative colitis occurs in a very small 


group of cases and is amenable to segmental resec 

tion and restoration of the bowel continuity. 
Another important factor in influencing early and 

radical 


surgery in the treatment of chronic ulcer 


ative colitis is it Long 
series of cases appearing in the literature definitely 


buttress the thesis 


relationship to malignancy 


that the fear of malignancy 1s a 


reason for surgery as well as obstruction, hemor 


rhage, perforation, and intractability to medical 


management 


Long-standing chronic cases of chronic ulcerative 


colitis do develop pseudopolyposis which sub- 


sequently becomes malignant. It is impossible to 


arrive at an accurate percentage because of the 


difference in numbers of the cases studied. My own 


belief and experience is that about 2.5% of ulcer- 


ative colitis cases develop polyposis or pseudo 


polyposis This percentage, as I reported in 1939, 
than the Dukes and his 


treated 


is lower general average 
colleagues, 
found 7 


incidence 


these 


reporting 63 cases surgically, 


cases developing carcinoma, making an 


percentage of 11.1. Somewhere between 


two figures seems to be the approximately 


correct om 

One may say then, that ulcerative colitis, in the 
chronic form, with its tendency to undergo remis 
sions and in a great many instances to permit the 
patient to resume a gainful occupation, does, in a 
sufficiently large number of cases, develop compli 
cations or intractability to medical treatment which 
demand surgical aid. I believe that 
colitis the crux of the 
select the optimum time when, after a number of 


in the chronic 
ulcerative situation is to 
so-called cures by medical management, the disease 
becomes stationary or progressively worse and at 
that time do a total colectomy and ileostomy either 
in one, two, or three stages. The rectum should be 
removed, either as a 


of the 


separate stage or as a part 


primary stage, because of the reflex by 
which its salvage seems to influence the action of 
the ileostomy. The trend definitely, | think, 1s to 
ward this type of procedure and I believe toward 
earlier 


instituting it in the disease than formerly 


was done, The mortality is below 5%; the opera 
tion is formidable but not too difficult for a skilled 
surgeon to accomplish in a reasonable time, and, 
after all, the elimination of the entire colon, which 
is now functionless, useless, and a so-called “lead 
pipe” colon, seems to be the answer in the largest 
About 15% of the whole series 


of cases will come to surgery, and I think the sur 


percentage of cases 


geon’s acumen in selecting the proper time to 


institute surgery is probably one of the most im 
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portant factors in the successful treatment of this 
unique malady. There is a small group of cases 
which develop rapidly and present a fulminating 
picture of overwhelming infection and which because 
of loss of blood and body fluids rapidly undermine 
the normal physiology to a point where, if it 1s not 
quickly seotched, the condition becomes irrev« rsible. 
[ have found that in this particular group of cases 
the institution of an ileostomy without exploration 


unquestionably is a lifesaving procedure 


in the Treatment of Ulcerative Colitis 


Goucner: Primary Excisional Surgery 


The 


ale ne as 


reasons for the abandonment of ileostomy 
the initial procedure in the treatment ot 
ulcerative colitis are discussed, and the results ob 


tained in 74 cases treated by primary excisional 


Mark’s Hospital are described. This 
series includes no patients suffering from massive 


surgery at St 


hemorrhage or perforation, but it does comprise & 


very ill cases in which the operation was under 


taken as a There 
deaths, and it is felt that these results substantiate 


lifesaving measure were only 2 


the claims for primary excision 


Three forms of primary excisional surgery 


subtotal 


were 


employed: ileostomy with primary cole 


tomy (followed by excision of the rectum at a later 
stage), ileostomy with proctocolectomy, and sub 
total 


relative 


ileorectal anastomosis The 


these three 


colectomy with 


merits of techniques are 
treated by the last 


method is too small and the period of follow-up too 


amined. The number of cases 


short to permit of an accurate appraisal of its 


place in the surgical treatment of colitis, but it is 
considered that for the majority of cases coming 
to surgery an ileostomy will always be indispensable 


rhe 


for the well-being of these patients cannot be to: 


importance of efficient ileostomy management 


strongly stressed. The first essential for success 1n 
this matter is a well formed ileostomy, and a few 
of the more important points in the operative tech 
nique are emphasized. The second requirement is a 
well designed adhesive type of ileostomy bag, the 
fitting and care of which should be clearly explained 
to the 


written “ 


patient Reference is made to a recently 
tooklet of Advice for Heostomy Patients,” 
which has been found very helpful at St. Mark's 
Hospital 

From Discussion on Exophthalmos 

Harvey JACKSON 
Terminology 
Diagnosis: Implications of unilateral and bilateral 


disturbance 
Summation of causative pathologies 


Duration of protrusion with lack of realization 


on the part of the patient 
Variations in degree—amount and mechanisms 


involved 


— 
= 
. 
. 
| 
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Investigations 

(1) Radiology 

(2) Hematology 

(3) Others 


Differentiation between neoplastic and endocrine 


exophthalmos 
Treatment 
(a) Surgical 
Indications for operation treatment 
scope ol 


intervertion 


Various technique 
(b) Nonsurgical 
The Rol 


Vanagement of Exophthalmos 


\rTHuR JONES of Radiotherapy in 


the 


Progressive exophthalmos is believed to originate 


irom pituitary overactivity related to, but not 


with, exes production ot 


is special ophthalmopathi« 


necessarily identical SSive 


thyrotre pr hormone pathologie al changes 


the 


orbits im tl variety of 
enlargement of extraocular 


the 


Graves’ disease include 


infiltrations, and edema of 


| he 


intensity re 


muscles, round cell 
infiltrations 
those 


nghl 


fat and connective tissue cellulas 


(which may be of an embling 


seen 1 leukemia) are ot wn to be | y 


radiosensitive, while the resolution of similar 


chronic inflammatory reactions elsewhere is known 


to be favorably influenced by irradiation 


Radiation therapy may therefore be employed to 
anterior function, of 


the orbital 


attempt depression of pituitary 


to cause regression of infiltrations and 


The 
thalmos is 
to the 


edema natural history of progressive exoph 


variable, and while some cases may 


progress malignant phase, with keratitis ot 


others may become 


will be 


method 


papille dema threat ning vision 
arrested \n 
the radiotherapeuti 


spontaneously attempt mace 


to assess the value of 


against the variable natural history of the disease 


From Discussion on Duodenal Diverticula 


Joun M. Waucu anp 


Primary Diverticula of the 


owarp V. JouNSTON 


Duodenum 


have reviewed 3O cases ot 


the 


The authors primary 
which surgical 


the Mayo 


diverticula ot duodenum in 


exploration was carried out at Clin 
1940 to 1952, 


Eight patients had more than one duodenal diverti 


from inclusive 


5 patients had additional diverticula in the 


and 9 of 20 


culum ; 


jejunum ; patients who underwent 


barium enema studies had diverticulosis of the colon 
duodenal diverti 


establish 


The diagnosis of symptomatic 


cula can be extremely difficult to and 


should 


examination 


not rest solely on an otherwise negative 
Rather, a careful clinical history must 
a more positive approach to the 
the 


\ thorough trial of medical therapy 


be relied upon, in 


establishment of presence of organic disease 
or dysfunction 
should then be carried out prior to advising surgi- 


cal intervention 


Surgical exploration was undertaken in only 30 


of 525 


noted 


were 


this 


cases in which duodenal diverticula 


on the records by the clinicians during 


only 10 patients were the divert: 
The results 


12-year period. | 
1 j 1 

cula the chief indication tor exploration 

diverticula 


Only 


from surgical rep the 


cases were disappomting three patients are 


mplete { their 


benefited little af 


known ave achieve ‘ 
four any, 


died 


symptoms, while 


and 


patient 


patient ilter operator 


INTERNATIONAL SOCIETY OF SURGERY 


The taken trom 
progran Internati 


Visit I n of 


France 


following abstracts of papers are 
nal Society ot 


the the Sut 
the 
May 


committec 


gery 
Surgeot 
members of Prof 
René Leriche ot unity Prot 
Wertheim Mallet-Guy, 
Secretary 

G. ALLPGRI 


mat YuPdural fle 


Pierre 


md 


e the introd 1 of thi ion into pathology, 


with Virchow’s re umber of studies 


ignosi 


bee timulated by | ( td 
Petit 


have 
demot 
strated interval betweet 


the 


yinptoms 


th 
Henschet 
nt, which ‘ \ 
by 1 and hing. The wu 


ectroencep! 


tin trauma ippe« 


utlined tl 


temiatize i 


troduc 
| 


in ot cerebral iow 


raphy permitted th lost case ol 


the injection of . alway k in wounded 


nto the diagnosis 


person il 


and prognost 


‘ which are object of this note 


the last the 


fdouard-Herriot he 


were observed durimg four years at 
Neurosurgical Center of the 
They 


case 


elected trom a serve ol more 
\nalysis ot 
enabled u to 


those ¢ vi 


pital 


were 


than thi eries of wounded 


persons has previously 


know! 
ot the 


olenece 
The 

many 
the 


idea notabl 


initial cramal trauma 


interval between and 


prognosts 


free varie 


yeal shorter the interval the graver 


wounded persons vith a tree 


dead 


is terminated by 


lor ot tive 
10 days all 


interval 


interval ot to are 


[he 


sudden appearance, one 


“tree phase the 


time out of tw ot ymp 


toms which rapidly become worse; im the other 


half of the cases the development ymptoms ts 
progressive 

Ihe 
significant 
the 


presence or absence of cramal tracture 1 


not 
Clinically wounded ed four 
categories 


lL. Those 


vomiting was as 


In four cases 
Phis is 


with headache (38% cases) 


sociated with headache 


‘ 

treat 
H 
i the 
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classic symptom, which indicates that other ex- 


aminations should be made. 


2. Those with signs of progressive pyramidal 


involvement. Sometimes these signs disappear, then 


reappear. This manner of development, of appear- 
ing and then disappearing, seems rather character- 
The value 
of these pyramidal signs and of the Babinski reflex 


istic of a probable subdural hematoma 


is found to be unreliable about one time in five. 

3. The third clinical type is represented by the 
wounded who are in coma at the time of hospitaliza- 
tion (25 cases) 


tion; 6 had motor deficiency or an ocular paralysis. 


Nineteen had no sign of localiza- 


Here, again, mydriasis was found to be an un- 


reliable sign in half the cases 

4. The last clinical type is represented by those 
with epileptic attacks (eight cases). These were of 
the grand mal type 

In the 


( lassi 


light of this clinical information, the 


schema of hematoma is restated thus: 
the injury 


the free interval 


(3) symptoms of headache; pyramidal signs 


(4) phase complicated by coma. 


Under these conditions the clinical diagnosis is 


not correct in more than 40% of cases 


Can this poor percentage be improved with the 


aid of electroencephalography? Analysis of the 
records of 54 wounded persons permits us to place 
them in two groups (1) those with diffuse anomalies 
in the two hemispheres (14 cases) and (2) those 


with anomalies in one hemisphere or localized in 


the frontotemporal region (40 cases), 

Thirteen records showed low voltage; 40, delta 
waves; 25, theta waves, and 9, pointed waves. This 
series does not permit the establishment of a pattern 
characteristic of subdural hematoma, as others have 


described. We 


believe that electrography provides 
indications of prognosis than of diagnosis. 
Of 10 patients with points or pointed waves and a 
very slow rhythm, with notched waves, 4 of 6 
patients are dead; all the others are cured, The 
relative worth of electrography for diagnosis is 
replaced by its prognostic interest 

In contrast to this relative information, the posi 
be cited. 


tive value of cerebral angiography may 


This demonstrates the existence of the hematoma 
and indicates precisely the place to operate, This 
examination may be done on both sides without a 


disproportionate risk to the patient. 

These signs allow prediction of the volume of the 
hematoma by showing the presence or absence of 
penetration under the falx of the brain, information 
ot great value for prognosis. 

At the present time, with the aid of these two 
percentage of 


supplementary examinations, the 


exact preoperative diagnosis is raised to 92%. 
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The operative findings are too well known to the 
reader for us to dwell upon the appearance of the 
contrary, the 
appearance of the flattened, reddened, and abnor- 
mally 


hematoma or its volume, On the 


depressible cortex is an element of bad 
prognosis; we may presume difficulties in cerebral 


reexpansion, 

In these cases, injection of isotonic sodium chloride 
solution into the ventricle or the meningeal medul- 
lary space is a good practice. Four patients were 
benefited by this procedure. 


Evacuation of the subdural hematoma through 
a small craniotomy is a simple procedure, preferable 
to an extensive intervention, in itself a danger; of 
69 wounded persons, we have lost 11 who were 


operated upon. 

The postoperative mortality is heavy for subjects 
operated upon during coma or those having very 
large hematomas (9 of 11 patients died). 

J. Avert: 

One 
traumatisms in children under 14 years have been 
files of Wertheimer. 
There were 46 girls and 136 (75%). Rare 
during the first year (three cases), the incidence of 


Cranial Traumatisms in Children. 


hundred eighty-two instances of cranial 


selected from the Professor 


boy 5 


There were 69 
falls, 53 street accidents, 27 bicycle accidents, 12 
direct head, 
injuries, There were 89 fractures of the vault of 
the skull (79%) and 19 of the base (17%). 


injuries increases regularly with age 


injuries to the and 2 miscellaneous 


The lesions of the vault are grouped as follows: 
(35%); 


T hese 


1. Separation of sutures, 39 cases 


were simple, 8, separation-fractures wert 
frequent in the first 5 years (519%), rarer in later 
years (30% from 5 to 10 years, 19% 10 to 


14 years) 


from 


2. Fractures, 47 cases (42% of lesions of bone) ; 
little 
those of 


different in their characteristics 


adults 


these are 


from Ramified or comminuted 


jlractures were rare 
3. Injuries causing depressions or ridges, 19 
cases (17% of bone lesions); 9 were parietal; 7, 
frontal; 2, temporal, and 1, occipital. 
4. Plastu “Celluloid ball” 


or “green wood” injuries, are rarer than the classic 


deformations, either 


works state. 


Fractures of the base are much rarer than in 
There were 19 cases (17% of bone lesions), 
of which 13 Ten 
fractures affected the middle table; 4, the anterior 
table; 3, both tables, and 2, 
Seven, or 43%, 


fractures of the 
which radiated to the base. 


adults 
occurred after the age of 10. 


the posterior table. 


were trom vault 
As in adults, it is impossible to correlate the 
anatomical lesions with the clinical types. 
A. One (70%) of the 
wounded presented no lasting clinical sign except 


hundred twenty-nine 


° 
(1) 
QQ 
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) 


lor the initial loss of consciousness; 20 manifested 


Babinski reflex, mydriasis, and abolition 


109 were 


transitory 


of retlexes; normal from the return of 


CONSCIOUSNESS 


B. Thirteen cases (7%) presented a mot 


ficiency of the limbs (hemiplegia in 10, mone 


in 2, quadriparesis in 1), immediate in 11 


(cerebral contusion), secondary in 2 (1 with 


dural hematoma, 1 with cerebral edema on the 


Ten recovered 


ond 


(71%) 


day) patients completely 
C. Paralyses of cranial nerves. Four patients had 
seventh (two 
had 


three, of the 


immediate paralysis of the nerve 


central, two peripheral); seven secondary 


paralysis ot the seventh nerve ixth 


third nerve; all recovered 


five meningeal hemorrhages 


nerve, and one, of the 
LD. Thirteen 
There 
extradural hematomas in older children (9, 11, 


14 years old) 


subdural hematoma, and three cases of meningitis 


patients convulsions 


were three 


and 


who were cured by operation, one 


Although, among the elements of prognosis, the 


loss of consciousness and the pulse are without 


great value, the rising of arterial tension is a very 


grave prognostic sign. Mydriasis does not seem t 


be very serious, in contrast with myosis and 


nystagmus 


The electroencephal gram, as im adult doe not 


always give certain proof of cerebral lesions; diffuse 


alterations are of less value than foeal signs 


Ihe mortality is 5% 


Sequels occurred in patients (120%). There 


were tour cases of epilepsy, four of paralysis (one 


hemiplegia, two monoplegias, one paresis), one 


case of deafness, one of strabismus, one of hem- 


anopsia, two of facial paralysis, six of headache, 


one of trouble with speech, and two ot character 


change 


J. Lecurre: Coma in Recent Closed Cranio 


cerebral Injuries 


If loss of consciousness indicates a blow to the 


brain in a case of cranial injury, profound and 


lasting alterations of consciousness give evidence 


ot lesions localized in the basal region of the brain, 


the floor of the third ventricle, the hypothalamus, 


and the mesencephalic portion of the cerebral trunk 


Experimental studies have established the im 


portance, in the waking state, of a system the seat 


of which corre sponds to the reticular substance of 
\ localized destruction of these 


Elec 


other 


the mesencephalon 
regions provokes prolonged coma in animals 
troencephalographic studies show, on the 
that 


and subcortical activity 


hand, these lesions reverberate with cortical 


My observations have been 
made on more than 100 patients in whom coma was 
39 days. More 


patients alive 


prolonged, lasting from 4 to than 


three quarters of these were three 


months after the accident. 


Detailed clinical and neurologic examinations, 


special investigations (encephalography with gas, 


cerebral angiography, exploratory openings with a 


trephine), and repeated clectroencephalographic 


studies have attempted to locate precisely the 


mesencephalic damage \natomopatl verifica 


tion m a certain number ) on vho 


have died has confirmed the of destructive 


lesions of the central par cerebral trunk 


where the reticular substanee ituated 
These 


1 


It is 


clinical, electrographic, and patho 


data agree with experimental finding 


ditheult t tate preci ely the re pective tre 


trunk 


cerebral he 


quencies Of primary lesions of the cerebral 


which have repercussion ) hve 


spheres and mesencepl ‘ econdary to 


those of the hemisphere associated injury 


of the neurovegetative centers of the cerebral trunk 


and t the base i the brain play a ¢ tlerable 


role im the prognosi 


prolonged 
traumatic coma 
\RNULI 
Pectoris by the Prea ¢ Plexus 
The 


either spa 


Ingina 


attack of angina provoked by 


thrombeosi coronary arteries 


The ideal objective of effective surgical tre itmment 


is not only to uppre the pathways of pai but 


also to create vasodilatation 


The 
pathe the 


coronary 
artert are imnervated by sym 
fibers. All these 
arch of the aorta, 
These fiber 


passing in tront of and behind the pulmonary 


coronary 


and vagal fibers converge 


in tront ot the vhere they form 


the preaortic plexu rejoin the core 


naries 
irtery or otten in the interstice which separates the 
The 


from the 


base of the aorta from the pulmonary artery 


che fly 


left cervical sympathetic and the left 


majority of these filaments come 


nerves 


Some come trom the right sympathetic, reaching 


the coronaries by passing in front of the base of 


the aorta. Finally, some sympathetic or vagal fibers 


arise trom recurrent fibers pa under the aorta 


sing 
to reyoin the preaortic plexus. The preaortic plexus, 


then, is formed by a series of five or six preaortic 


fibers and some fibers from beneath the 


Note 


resected in one operation which gives access to the 


aorta 


particularly that all these fibers can be 


arch of the aorta by the mediastinal route 
rhus, 


preaorty 


interiofr 


anatomically, the extended resection of the 


plexus results in a complete denervation 


of the right and left coronaries 


An experiment has been made « whose 


anatomical arrangement is very imilar to that of 


man so far as the preaortic plex and the distribu- 


tion of its branches to the coronaries are concerned 


1. Section of the preaortic plexus diminishes 


coronary and pericardiac sensibility 


, 


2. Resection of the preaorts pl xu results om 


coronary vasodilatation 
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This essential fact is proved by the measurement 
of differences by the thermostromuhr of Reihn and, 
chiefly, by the method of the graduated index. This, 
graduated in 0.5-mm. intervals, is placed under a 
branch of the coronary artery. It shows vasodilata- 
tion in a significant way; after section, this attains 
an average of 28% 

In man the preaortic plexus can be affected by 
1. Infiltration 


without 


This technique is very simple and 


danger. Of thousands of infiltrations in 


practice, | know of no accident. To obtain a lasting 
effect, it is necessary to make a series of infiltra- 
tions spaced 


New 


2. Resection by 


over some days. Usually, 12 are 


sufficient series can be done later. 


the extrapleural anterior medi- 
astinal route. Twelve centimeters of the second left 
rib is resected. After ligature of the internal mam 


mary vessels, the left and right pleura are sepa 


rated. The left pulmonary hilus is exposed at the 
deeper level, and the left vagus nerve is identified, 
identification. All the fibers situated 
within the vagus as far as the anterior face of the 


an essential 


ascending aorta are resected. To make a more 


complete resection it is necessary to section the 


mass of fibers which are found beneath the aorta 


and which represent the posterior anastomoses. 
The to all 


cases of angina in which the medical treatment does 


method should be restricted serious 


not give relief or in which infiltrations give tran 


sient relief, whether or not there are signs oi 


coronary obliteration 

The results, in 22 cases in which operation was 
done, show no operative mortality and complete 
pain in 80% of The 


long-term results (many cases) in- 


disappearance of the Cases. 


years im most 


clude three deaths; two were from noncardiac 


causes, and the cause of one is unknown. 


J. Sauvor: Heterogenous Arterial Grafts. 


| have experimentally produced heterogenous 
arterial gratts with constant success (carotid artery 
of calf gratted onto abdominal aorta of dog). 

Sudden refrigeration to a very low temperature 
(—72 C) and storage in a medium containing 10 
(2-dimethylamino-1-propyl) phenothiazine (prometh 
azine; Phenergan) and heparin appear to be the 
principle elements of this success. 

Arteries this manner 


preserved in present an 


absolutely integral histologic structure for six 


months, 
Clinical, data 
show that permeability is preserved and that there 


arteriographic, and macroscopic 


is neither aneurysmal dilatation nor calcification 
of the wall of the graft, even after 18 months. 
Histologic examinations, on the contrary, each 
time show degeneration of the muscular fibers of 
the media 
It is not a case, then, of “arterial grafts” in the 
true sense of the word but of well-preserved tissue 


prostheses. 
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I have made 14 heterogenous arterial grafts in 
man, without incident or accident, either of necrosis 
sudden thrombosis, and with 


or of encouraging 


SUCCESS, 


P. WertHermer J. Descores: Long-Term 


Results of Retrogasserian Neurotomy 


Of 441 cases of true facial neuralgia, observed 
until December, 1952, 313 were treated surgically. 
Among these interventions the operation of Spiller- 
Frazier occupies a preponderant place, since it was 
used in 299 cases of 


primary facial neuralgia. If 


one adds to this figure 5 contralateral radicotomies 
for bilateral neuralgia and 14 reinterventions for 
relapse, one obtains a total of 318 operations per- 


formed by the temporal route 


These 318 operations by the temporal route were 
often performed on older patients (58% of the 


patients were older than 60 years). 


The slight. There 
giving a mortality of 1.6%; 


risks are deaths, 


the frequency of ocular 


were five 
complications was of the order of 8%; those of 
facial paralysis, about 3%. 
were excellent; 98% 


The immediate results 
had good results; only five 
failures were observed 
of the 


results all the statistics are 


On the points of benignity 
intervention and excellence of the immediate 
in agreement 

But it is much more interesting to consider the 
long-term future of these patients who are operated 
upon, as it is shown by the analysis of 195 long- 
term results (195 followed for more than one year, 
126 were followed for than three 


of which more 


years), 

The long-term results are as follows: 1. Only 
73% of patients are satisfied with the result of the 
with 98% 
Further, not all of 
satisfactory results are of the same quality 


intervention (in contrast satisfied with 


these 
47% 


the immediate results). 


of the results are perfect; 26% of the cured patients 


have slight paresthesias. 2. In 27% of cases the 


results have become poor or frankly bad after a 
period of complete relief which was believed to be 
a definitive cure (this delay is more than three 
years for more than half of the patients). This group 
of nonsatisfactory results includes (a) 3% with true 
painful paresthesias, (b) 14% with partial relapse 
(patients suffer attacks, but in a fashion less intense 
10% 


the intensity and the frequency 


and less frequent than before surgery), (c) 
with true relapse; 
in general necessitate reoperation 

In almost half the cases the reoperations have 
shown the completeness of the radicotomy and have 
resulted in failure. The new tentative therapies fail 


equally—-sleep cure, lobotomy, peripheral 


neurotomy. 


These long-term relapses show that one ought 
not to be satisfied with immediate favorable results 
in studying the results of surgery in trigeminal 


neuralgia, but one ought not to forget that these 
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statistics show, beside these 30 long-term re lapses, 


100 confirmed cures after more than three years 


Che Spiller Frazier operation remains, in the case 
neuralgia, the 


ot essential facial 


operation most 
benign and most sure 

L. MaNsvuy 
Refractory 


In the 


patients 


in its results 
Results of 
Sciatica 


Surgical Treatment of 


service ot Professor $2] 


Werthe 


were operated upon with the 


diagnosis of 


“lumbosciatica of discal origin,” the diagnosis being 
established clinically and by simple roentgenography, 
without any myelography. Operation showed in 266 
cases (63%) a discal lesion (hernia, protrusion, or 


and in 31 
(ostiophytes, hypertrophy of the 


discomalacia ) cases diverse lesions 


vellow ligaments, 
arachnoiditis). In 118 cases exploration was nega 


had 


sacrolumbar masses without intraspinal exploration 


tive; 6 patients only a disinsertion of the 


Fourteen patients were operated upon 


again; im 3 
cases a hernia was found which had nm 


at the first 


t been found 


operation; in 2 cases there was a re 


had 
itis which resulted from the operation ; 


currence of discal hernia; 1 arachnoid 


had 
also following operation: in 


patient 
another 
a subdural hematoma 
7 others no lesions those 


found other thar 


first 


were 


which had been found the time, Finally, in 26 


cases, the first or second intervention had been com- 


pleted by a bone graft; thes patients presented 


congenital or acquired vertebral malformations 
42] 
least 


\mong these patients, only 337 were seen 


agaim after at three months of postoperative 


evolution, The results are analyzed as follows 
159 (47.2%) 


satistactory results, 


here 


(33.2%) 


were 


112 


persistence ot 


complete 
that is, 


cures; 


some sciatic pain with fatigability, amyotrophy, and 
vertebral stiffness but without important difficulty 
66 (19.6%) The best 


obtained by ablation of the hernia with or without 


failures results have been 


radicotomy. The grafts gave the largest 


(36%) The 


often found are persistent lumbalgia, reappearances 


percentage 


of failures sequelar disorders most 


of sciatic pain, and, finally, disorders of motor or 


sphincteral insufficiency 
P. MALLet-Guy 
Relapsing Pancreatitis 
The 


creatitis 1s 


Surgical reatment of Chroni 


clinical history of chronie relapsing pan 


made up of attacks of gastric pain 
radiating to the left, repeated irregularly, of unequal 
intensity, less masked 


follo ved by the 


accompanied by more or 


peritoneal signs, and preceded or 
syndrome of chronic painful dyspepsia. It is 


the 


also 


haracterized by 


infrequency of signs of glan- 


dular deficiency, either exocrine or endocrine 
My first personal cases were collected in 1934, 
making possible in 1938 the description of the syn 


drome, which is similar to that which Comfort. 


Gambill, and 


Jaggenstoss reported in 1946 


Surgical intervention for chronic relapsing pat 


creatitis must include (a) complete exploration of 


the pancreas, head, body, and tail, and, if necessary 


a biopsy and (>) complete exploration of the biliary 


tree, ind roent 


comprising preoperative manometriu 


precisely if 
the 


genographic studies, to show there are 


biliary stones, obstruction ot 


the 


common duet, of 


dystoma of phinecter ot 


Compression of the common duct in chronic 


pancreatitis may be treated by anastomosis between 
the biliary and digestive tracts—cholecystogastros 
tomy, cysticoduodenostomy, or choledocoduodet 


ostomy—palliative and not curative treatment of 


chronic recurring pancreatitis 

Dystony of the sphineter of Oddi may be the 
initial cause of chronic pancreatitis, by the mech 
anism of reflux of bile in the canal of Wirsung: 
rarely, it will be hypertonicity (only indication for 
vagotomy or sphincterotomy); oftener, it will be 


hypertonicity of the sphineter of Oddi (indication 


for right splan hnicectomy ) 


In less clear-cut cases, the choice of operation 1s 


guided only by the concept of an evolution schema 
ot chronic relapsing pancreatiti (1) at the be 
ginning, a primary episode of pancreatic auto 
digestion: (2) if the neerotic lesion are very 
intense and very extensive ip eudoeyst of the 
pancreas develop (3) if the lesions are le in 
tense, sclerosis follows the edema and patches of 
necrosis; (4) these foci of sclerosis are the starting 


points of abnormal vasomotor retlexe vhich mauce 


new acute episodes in other parts of the gland and 
thus establish a disposition to chain reaction 
This hypothesis is supported by the nerve lesion 


otten encountered in chrome relapsing pancreatiti 


edema or thickening of the nerve sheath, perineural 


islands of inflammation, neuroma formation and 
hypergenesis, and degenerative lesions of the proto 
plasm and nuclei of the ganglion cell 

Such a reflexive cycle of chronic relapsing pan 
creatitis can be interrupted by suppression of the 


tocus of the sclerosis and the nerve lesions, starting 


point of the reflexes—left pancreatectomy 

The first case dates from September, 1934. The 
development had been particularly severe, having 
already necessitated two emergency operations. Left 


pancreatectomy resulted in complete cure 
18 years 


, confirmed 
alter 


As ot bebruary, 1944, there have been 14 cases of 


left pancreatectomy tor chronic relapsing pancrea 
titis. There were 2 postoperative deaths (shock, 
diencephalic complication); 10 excellent results (4 
after 18%, 18, 15, and 14 years, respectively; 3 after 
4 years, and 3 after from 32 to 40 months); 2 early 
recurrences in the head of the pancreas (the third 
and fourth cases, observed 17 years ago, which show 
the necessity of strict limitation of the lesions to the 


left half of the pancreas) 
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The reflexive cycle of chronic relapsing pancrea 
titis can be interrupted by section of the reflex are, 


left splanchnicectomy, the justifiability of which 


is confirmed by experimentation. 


Electric stimulation of the left splanchnic nerve 


in the guinea pig induces, successively, pancreaty 
vasodilatation, edema, and hemorrhage 

Only excitation of the whole left splanchnic nerve 
and of its peripheral end produces acute pancreatitis 
Excitation of the central end of the left splanchnic 
nerve, of the right splanchnic nerve, or of the vagus 


nerves is ineffectual 


Secretory activity and anaphylactic shock are 


aggravating tactors 


Iwo series of observations permit exact state- 


ment of the value and the 


conditions for use ol 


sympathetic operations in chronic relapsing pan 


creatitis ; (a) left subdiaphragmatic splanchnicectomy, 
52 personal cases from June, 1942, to November, 
1951, and (b) splanchnicectomy plus unilateral or 
bilateral thoracolumbar sympathectomy, 29 cases 
published, during the same period, by various U. 5. 
surgeons after Geza de Takats (1947). 

In my personal series, splanchnicectomy was 
always preceded by an exploratory laparotomy in 
cluding manometric and roentgenographic examina 
tion of the biliary tract. It was done by the sub 
peritoneal lumbar approach and was completed, in 
ning 


cases, by resection of the left 


The results 


semilunar 


ganglion were as follows: 

1 death (mortality 1.9%) 

9 cuses followed less than a 


year (7 perfect results, 


4” cuses followed from one to nine years 
Failure (secondary pancreatectomy) 


1 case 
Giood result (no pain, some funetional trouble) 
Perfect 


Immediate 


results 
2) cases 

Secondary cases 


Total good or perfect results . Bb (83.3%) 


The immediate perfect results were characterized 
by immediate disappearance of pain and functional 
troubles (diarrhea), cessation of diet 
and rapid weight gain of 10 to 20 kg. (10 patients 
had already undergone, without success, one or two 


restrictions, 


biliary operations, and in 3 cases there were pan 
creatic calcifications) 

More rarely, dur ig six months, some symptoms 
attacks 


are 


may persist and new 


attacks 


“minia- 
Then 
cure becomes complete, with progressive regain of 
weight (19 kg. in one case) 


may occur, 


ture” which milder each time. 
the secondarily pertect 
result 

Ihe result is called good when, in spite of dis 
appearance of attacks of pain, there is persistence 
of some digestive troubles, necessitating diet, and, 
rarely, some very mild attacks of pain. 

The quality of these results permits one to affirm 


that left splanchnicectomy ts not only a symptomatic 
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operation against pain but also a curative operation 
for relapsing pancreatitis. It effectively interrupts 
the evolutive cycle of the disease. 

[| further state that it is efficacious in pancreatitis 
lithiasis of the duct 
of Wirsung, that it is not demonstrated that radical 
sympathectomy gives a better percentage of cure, 


with calcifications but not in 


and that bilateral intervention is useless. 


J. Ferowps 


ment of 


Upper Pancreatectomy in the Treat- 
Necrotic Pseudocysts of the Pancreas. 


The treatment of necrotic pseudocysts of the 


pancreas is classically performed by formation ot 


a shunt, either external, often followed by a fistula, 


making a secondary anastomosis necessary, OF 


internal in the first place (anastomosis between the 


cyst and the intestine), the long-term results of 


which are few and to which objections based on 


principle may be opposed: the anastomosis creates 


a large diverticulum, of which the drainage may be 
hazardous. 

Since 1942, P. Mallet-Guy has substituted for the 
shunt an operation of excision, excision not of the 
cyst, which has no true wall, but of the upper 
segment of the pancreas (seven pers nal cases) 

A first argument in favor ot upper pancreatectomy 
is that, in each examination of the 


case, cavity 


shows an interruption of Wirsung’s duct, largely 
open to its interior. This duct has become necrosed 
in the course of the initial attack of pancreatic auto 
digestion, and that destruction is the cause of the 
evolution of the which 


pseudocyst, collects the 


secretions of the upper pancreatic segment, 


The resection of this segment of the gland sup- 
presses the cause of the pseudocyst and assures the 
prevention of a fistula, for a reflux from the i 
ferior end of the canal is not to be feared, even i 
it has not been possible to tie it 

The first 


operated on tor 


case observed was of a patient first 


external drainage. pancreaty 
fistula persisted, in which roentgenologic examina 


Wir- 
sung’s duet, interruption of the canal in the pseudo 


tion revealed, in showing the lower end ot 


cystic cavity. Removal of the part of the 


pancreas dried up the fistula in 10 days and gave 


upper 


a pertect cure, confirmed aiter five years 
In the 


promptly put an end to a long history of chron 


second patient upper pancreatectomy 
relapsing pancreatitis, already complicated by sup 
puration, temporary fistula, and, finally, a pseudo- 
cyst; in the operative specimen the orifice ot 
ulceration of Wirsung’s duct could be clearly seen. 

The same lesion was found in a third case. In a 


fourth case, it was more complex, with double 
fifth had the 
an experimental document : a fistula, which appeared 
alter and was maintained by the 
left had been left in 
place, was dried up by the secondary excision of 


that 


ulceration, A observation value of 


pancreatectomy 


end of the pancreas, which 


fragment. 
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\ second argument in favor of left pancreatectomy 


in the treatment of pancreatic pseudocysts is that, 


in tour of the cases, preceding the attack of pan 


svi 
that, 


creatic necrosis, there was a more or less old 


drome of chronic relapsing pancreatitis and 


each time, examination of the excised pieces effec 


tively showed very accentuated histologic lesion 


ot chronic pancreatitis 


Chus, pancreatectomy assures at best, after cure 


ot the pseudocyst, prevention of acute episodes ol 


re lapse. 


\ third argument in favor of pancreatectomy i 


again histologic: in two other (that is, two 


cases 
ot seven operated upon) malignant neoplastic lesion 
were discovered, most unexpectedly, in the excised 
although the and the 
findings led to the 


specimen, clinical history 


operative diagnosis of common 


necrotic pseudocyst of the pancreas 
One of the two patients had a rapid relapse; the 
still 


operation, even though, histologically, 


other 1s well six years and six months after 


a lymph node 


had already been invaded 


It may therefore be assumed that 


Acute 


to necrosi ot 


autodivestion of the 


Wir 


pancreat 


pancreas Midas 


ung's duet hie ecretion ol 


the upper segment, thus turned toward 


the necrotic focus, augment the eney eudo 


ted, | 
cystic collection 
2. The 


marked 


upper glandular segment is the at ot 


inflammatory histologic lesions of the typ 


of chronic relapsing pancreatitis 


3. It may also be the seat of an epithelioma 


These three facts justify, in postnecrotic pseudo 


cysts of the pancreas, leit pancreatectomy, of the 
upper 
R. Feit: Te 


and Roentgenologi 


part, in preterence to anastomosis operation 


Vanometric 


Tract 


hntical Conditions of 


Study of the Biliary 


During Operation 


rhere is a high percentage of relapses in surgery 


of the biliary tract. These relapse s are not only duc 


to technical faults but also (1), in the course of 
anatomical 
duct ; 


sibility of 


cholecystectomy, to not recognizing an 


or funetional obstacle in the 


(2) atter 


pritic ipal bile 


choledocotomy, to the 


affirming, even by catheterization, that the principal 


clear (3) in gall bladders with stasis but 


to the 


duct is 


without stone routine use of cholecystectomy 


Analysis of the statistics of reoperations for the 


syndrome of relapse after cholecystectomy shows 


that, im the number of cases, the factor 
first 


No method of exan ination, even the 


greater 


causing relapse existed well before the inter 


vention most 
recent roentgenographic techniques (iodopanoic acid 
sodium iodipamide [Biligrafin]) 


{1 ele paque 


can 


consistently prevent errors. 


In 1932, Mirizzi proposed, to prevent such 


lapses, cholangiography during operation 


But it is often difficult to interpret the negatives 


without fluoroscopy, practically impossible in the 


operating room, A manometric reading may be 


substituted for it; the curves of biliary pressure 


are equivalent to fluoroscopic visualization (P 


Mallet-Guy, 1942) 
The 


independent steps 


technique comprises two successive and 


(1) manometric recording of a test of hyper 


pressure by injection of tsotonic and isotherm 


chloride solution to the gall bladder orf 


duct 


sodium 
the common 


(2) cholangiography, including, after injection 


ot a contrast medium, taking two or three films at 


three-minute imtervals 


check 


results should be easy to read and 


The two methods each other, and their 


to mterpret 


One has thus a physiopathologic biopsy which 


will be compared with the clinical findings and 


those of the laboratory and of the ¢ xpl ratory 


operation to permit the surgeon to make a diagnosis 


Used 


routinely manometric and roentgeno 


data make thle the discovery of un- 


uspected facts, evet are apparently 
the simplest 
Prot. VP 


ased, by 


Mallet-Gu 
eb. 1, 1954, 


been complemented 


had in 
2.100 interventions and 
1947 by 


more than 


300 experiments on dog 
| hese 
ing statement 
lL. The 


by injection « 


experimental researches permit the follow 


bihary tract ts not disturbed 


and 


tonu 


isotherm aline 


olution 


anesthesia General 


thesia with nitrous yeen doe 


not disturb the functional state of the biliary tract 


in the absence of all premedication, complementary 


medication, and curarization 
3 Water oluble ce 


various perturbations of biliary pre 


ntrast mediums 


iodine by-products provoke hyperter 


duct wherea the Ono 


of the bile 


(iodopyracet [Diodrast]) disturb, either 


or by lowering, the biliary pressure 


4. On the other hand, liposoluble i 


chithe 
do not produce troubles of tonicity 


In all cholecystectomy for lithiasis without 


mon duct sign alter negative exploration, 


cystic duct is freed and sectioned on halt 


circumference 

A bent cannula ts introduced and engaged in the 
common duct 
10 to 12 


The common duct pressure is normally 


em. of water; above 15 cm. it is hyperpressure; 


below 7 cm., hypopressure 


— 
? 
ane 
ssure; methane 
sion by spasm 
by raising 
products 
3 


In reoperations for relapse the cystic stump will 
also be located, and, without further dissection, 
the cannula is placed through it into the common 
duct 

Whenever cholecystectomy is not justified, the 
gall bladder is punctured (normal pressure, 18 to 
2) cm. of water). Thus, in gall bladders with stasis, 
the pathologic physiology can be analyzed by ex 
temporaneous manometric and roentgenologic study 

M. GANGOLPHE Vanometric and Koentgeno 
graphic Recording During Operation in Surgery for 
Lithiasis of the Common Duct 

Manometrie and roentgenographic control during 
operation allows (1) discovery of unsuspected 
stones of the common duct; (2) verification, after 
choledocotomy and extraction of the stones, that a 
forgotten stone does not still remain: (3) deter 
mination of the functional state of the sphincter 
of Oddi and the possibility of compression of the 
common duct by chronic pancreatitis, in this man- 
ner aiding in the choice of the mode of operation 

These figures are based on 100 operations for 
common-duct stones, from June 14, 1950, to July 
22, 1952 (P. Mallet-Guy), out of a total of 530 


biliary operations 


Chronle jaundiee, anglocholith cases 
\eute attacks of pain with ebills, high tem 
perature, transient jaundice (syndrome of 
Kugene Villard, Lyon, lou) 
No common duet symptom Cases 


Of the 30 cases out of 100 in which no clinical 
signs of common duct stones were apparent, y 
times they were discovered by palpation of the 
common duct, after disengaging the duodenum and 
pancreas; & times they were suspected by the 
dilatation of the common duct but were not percepti- 
ble by touch; 13 times they could not even be sus 
pected but were discovered by manometric and 
roentgenographic control during operation 

These stones, clinically inapparent in the common 
duet, were found in 10% of cases of common lithia 
sis of the gall bladder. This is the proportion of 
common duct stones found in cases of relapse atter 
cholecystectomy, stones preexistent and not con 
secutive to cholecystectomy 

After choledocotomy and extraction of stones, 
when every obstruction, according to catheteriza- 
tion, seems to have disappeared, manometric and 
roentgenographic control can show that one or 
several stones or fragments of stones remain in 
4% of cases 

Thus will be avoided a biliary fistula or a re 
currence of jaundice after choledocotomy 

The surgeon is led to choose between (a) ex 
ternal biliary drainage, (/) primary suture of the 
common duct, and (¢) choledocoduodenostomy 

External drainage after choledocotomy has often 


been recommended and cach time has been aband 
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oned because of fear of the risk of choleperitonitis 
due to rupture of the suture 

The “ideal choledocotomy” formally condemned 
in France and in England since 1897, retains, in 
spite of Kehr, strong supporters in Germany and 
in’ Austria. 

Choledoecorrhaphy can be reinstated in lithiasis 
of the common duct by the use of manometric and 
roentgenologic control during operation (from Octo 
ber, 1947, to June, 1950, 25 cases) 

Required conditions are (a) absolute freedom of 
the common duct, (+) aseptic bile, and (c) strength 
of the common duct wall 

From June, 1950, to July, 1952, there were 19 
cases out of 100. “Ideal choledocotomy” has been 
used cither in benign cases (10 cases, no mortality) 
or im serious cases, to avert, in a delicate patient, 
the risk of biliary drainage (9 cases, 1 death on 
the eighth day of coma). 

Choledocoduodenostomy is easily done on a very 
dilated common duet, with thick and resistant walls 
Infection is not a contraindication. 

Manometric and roentgenologic control affirms 
the absence of stones and can show disease of the 
sphineter of Oddi or compression due to chronic 
pancreatitis. 

Thus, choledocoduodenostomy sometimes averts 
a biliary fistula and always prevents the great loss 
of bile which external drainage of the dilated bile 
ducts entails. It is therefore particularly indicated 
for delicate patients. 

It has been performed 54 times in the 100 pa 
tients, of which 15 were reoperations for recur 
rences, Twenty-one patients were over 60 years; 
15, over 65, and 10, over 70. Of 32 cases of small 
or moderate risk there were 2 deaths; in 22 cases 
of bad risk there were 3 deaths 

J. Descores: Nerve Operations in Treatment of 
Biliary Dystonias 


Dystonias of the bile ducts are frequently et 


countered in surgical practice. They clarify the 


problem of “stasis of the gall bladder” and explain 
the frequent failure of medical treatment and_ the 
bad effects of nonjustified cholecystectomy. But 
above all, dystonias of the sphineter of Oddi are 
Important factors in relapse after cholecystectomy. 
Therefore they should be searched for in the course 
of each operation for gall bladder lithiasis. 

In their treatment, a preponderant place has been 
given since 1941 to nerve operations to correct the 
tone of the biliary tract (P. Mallet-Guy). 

It has been shown experimentally that right 
splanchnicectomy decreases the tonus of the biliary 
tract and the sphineter of Oddi (P. Mallet-Guy 
ind R. Guillet, 1941). 

Precise diagnosis of biliary dystony can only 
be made during operation, by manometric and 


roentgenologic studies 


. 
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biliary 


Hypotonicity of the tract is manifester 


by a syndrome of pain, sometimes fever or ever 


jaundice, severe dyspepsia, stubborn headaches, a 
marked general attack, and trequent tatlure 
medical treatment 

Right splanchnicectomy, technically very simpl 


is suthcient to assure the treatment ot syndromes 


of biliary hypotonicity; there is no nerve regenera 


tion tor a long time (extensive sympathectomy 1s 


not necessary), and objective results are given b 


later postoperative cholecystography and repeated 


manometric and roentgenograpluc studi 


One hundred fitty-one right splanchnicectomies 
1941 to 1950 gave an 


mortality of four, or 2.6° 


pert rmed in this way trom 


operative three 


pt 
istroduode al 


monary complications, and on 


dilatation (resection of the right semilunar gang! 


One hundred thirty-five patients were followed; 


failures were 8%; relapses, 4.5%; improvements 
5%; good results, 30.5% functionally perfect 
results, 52% 


It is possible, symmetrically, to affeet conditions 


of biliary hypotonicity by vagotomy 


Doubtless, in cy 
to be 


stic disease cholecystectomy ought 
done in all cases, but im disease of the 
Oddi 


sphincterotomy. It is to be preterred it 


sphineter of vagotomy is a rival to trans 
duodenal 
lesions of the 


there are no sclerotu sphincter 


labile 


tonia (vagotomy) and fixed hypertomia (sphineter 


The differential diagnosis between hyper 


otomy) of the sphincter of Oddi is made by intiltra 


tion of the vagus nerves with procaine hydro 


chloride (Novocain) during operation, at the cardia 
stomach 


or along the lesser curvature of the 


Vagotomy at the cardia create i risk of post 


al d perhaps, lowically, 
suppress 


tract m 


operative Visce ral dilatation 


it seems excessive to vagal mnervation of 


the abdominal digestive order to treat a 


very localized state of muscular hypertonia. Thus, 
one may debate between right, left, or bilateral 
vagotomy: high vagotomy, at the cardia, or low, 


cutting all the branches at the middle part of the 


lesser curvature 

well 
ot gastrointestinal 
hand, 


vagotomy, which does not 


Ihe clinical results, which illustrate in 


cases of high vagotomy the risk 


dilatation, seem to demonstrate, on the other 
the effectiveness of low 


have this consequence 


Experimental study of the effects of vagotomy 
that 


vagotomy at the cardia, always effective if bilateral, 


on the tonus of the bile ducts shows (1) 


is almost but not quite always effective if limited 


to the left side, whereas the results of right vagotomy 


irregular; (2) that the effects of low 


little 


are very 


bilateral vagotomy are clear and regular, a 


less intense than those of bilateral vagotomy at the 


cardia but not accompanied by gastric troubles 


Low 


tomy thus appears in all respects t 

he the operation of ice in lalnle hypertomicity 
the sphineter of Oddi 

Indications and Results of Pert 

irtertal Neurectomy of the Hepat Irtery m the 
lreatment llepatitts 

Possible imdicatiot for operation m jaundice in 


hepatitis are as follows 


1, Diagnosti error Cholangit syndrome 
painful attack vith fever, follow | jaunchice, 
leading to the diagnosis of lithiasis of the common 
duet which condition dos thot exist the 
being caused by intrahepatic lesions, “cholangtti 


Chronic jaundice, characterized by humoral tests 


of obstructions suppo ed diagnos compre or 
the common duct, but the cause is an obstructior 
of the minor intrahepatic channel, mesenchymatou 


hepatitis, o1 with bilary sta 


B Jaut hice 


treatment, an 


hepatosis 
getting worse, witl failure of medical 
indication for operate i the last 
chanes 

Historically Umber, in 


dice 


1919, operating for jaun 


hepatitis, obtained a cure after simple 


laparotomy Then, in 1922, Tietze attempted a 
biliary shunt, an illogical operation in the absences 
of biliary lesions, but one which gave some succe 
However, the results of such interventions are 
very inconstant. Before 1947, the per il record 
of Prof. Mallet-Guy gave the following result 
im 
Pail prove 
Death re t ‘ ‘ 


The partial uccess of the biliary hunt peration 
may be explained | the existence of a dystonia 
of the sphincter of Oddi. And manometric and 
roentgenograplie recordings during operation 
hould discover hypertonia in certain cases, medica 


tion for a sphineterotomy or for vagotomy, of 


hypotonia, amenable to right splanchnicectomy 
This practice has given, in 1 cast | death, 5 
failures, 2 improvements, and 9 cures (60%) 

If, the diagnosis of jaundice in hepatitis being 


confirmed by operation, the bile duets are, on the 


contrary, anatomically recognized and functionally 


normal 1947, the treatmen 


has been by 


artery (P 


since t of hepatic lesion 


periarterial neurectomy of the hepatu 
Mallet-Guy), the great efheacy of which 
affirmed, after the 


can be condition has passed the 


stave ot medical management 


The common hepatic artery ts found on the floor 
of the bursa omentalis, and the operation, usually 
simple, may become difficult or even impossible 


owing to the volume of the liver or be slowed by 


the presence of large lymph nodes m front of the 


artery 
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From January, 1947, to January, 1954, 50 cases 
of “medical” hepatitis have been treated by peri- 
arterial neurectomy of the hepatic artery. 
in hepatitis (20 cases). In 


A, Chronic jaundice 


each case there was immediate amelioration of the 
jaundice. There was 1 death on the eighth day, of 
followed 


with very favorable results; 14 cases were followed 


uremia; 6 cases were less than a year, 


from one to seven years, with 3 failures, 2 incom 


plete cures, and 9 stable cures. 


The three long-term failures of periarterial neu 


rectomy of the hepatic artery for jaundice in 


hepatitis corresponded to cases of jaundice which 


had evolved for 22, 7, and 9 months, respectively. 
Each time, there was temporary amelioration, then 
relapse developed. It is concluded that after six 
months of jaundice hepatic lesions are irreversible. 


The stable cures corresponded to very diverse 


lesions—there were four cases of hepatosis, but 


there were also cirrhosis, with jaundice of five and 


one-half months’ and of two months’ duration, 


cured after one year; mesenchymatous hepatitis, 


with jaundice of three months’ duration, cured after 
and chronic cholangitis of 10° years’ 


four years, 


duration, with jaundice of one month's duration, 


cured after three and one-half years. 

The cure was proved by postoperative puncture 
biopsy 
syndrome without common duct 
There no deaths, 10 


recent cures, and 11 long-term results, comprising 


B. Angiocholitic 


obstruction (21 cases) were 


2 improvements (some pain) and 9 perfect cures, 
general health, 
(10, 15, 17 kg.), and cessation of the relapsing 


with return of regain of weight 
syndrome after one to eight years 


C. Discovery of hepatic cirrhosis in the course 
of an operation for gall bladder syndrome without 
jaundice or common duct signs. This condition is 
an excellent indication for periarterial neurectomy 
of the 

The 


risk of immediate decompensation of the cirrhosis 


hepatic artery. 


objectives are two: to alleviate the great 
and to aid in the cure of the cirrhosis 


The 
five 


this 
incident, and, of 
three 


operation was done for condition in 


cases without 


postoperative 


four long-term results, there were lasting 


cures and one clear improvement, 


Finally, in four cases of hepatitis without jaun 


dice (cirrhosis or cholangitis), the indication for 


operation was admitted with knowledge of the 


cause after failure of medical treatment; in the 


four cases there has been a good result for less 
than a year 

It is still too early to state the exact indications 
for periarterial neurectomy of the hepatic nerve. 
But, operating for an apparently mechanical jaun- 
dice, a common-duct syndrome, called lithiasis, or 


for gall bladder stones and finding hepatitis instead, 
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the surgeon may in this manner avert catastrophes 
and insure cure in the future for unexpected condi- 
tions 

M. Guittteminet: Results of Surgical Treat- 
ment of Congenital Dislocations of the Hip. 

In the course of an inquiry on the results of sur- 
gical treatment of congenital dislocations of the 
hip I have already reviewed 50 patients, represent- 
ing 70 hips operated on. Some results are recent; 
others date from 11 years ago 

In the present state of my inquiry, the following 
conclusions are apparent: 
dislocations of the hip 


Surgical treatment of 


presents incontestable theoretical advantages; its 
practical results are encouraging only to the extent 
to which one carefully respects the details of indica 
tions and of execution which pertain to each case; 
many actions apparently justified by anatomical 
dispositions may be harmful in very young children. 

Surgical treatment ought to be reserved for 
patients in whom orthopedic treatment is impossible 
or has already failed, 

Simple reduction seems to me by far the best 
method for children less than 5 years old. 

The 
success, has given me 
stiffness, It 


Personally, I only use it after 5 or 6 years 


operation of Colonna, together with fair 


a certain number of failures 


due to progressive seems to me less 


reliable 
of age, when simple reduction proves unsuitable ; 
results 


it can then give magnificent 


P. STAGNARA: Organization of Treatment of 
hivolutive Types of Scoliosis During the Period of 
Growth 


The consultation of vertebral curvature ought to 
contain, in each case, a very complete set of records, 
especially x-ray films taken in the functional posi- 


tion and in the position of repose. Calculation of 


the angles of the neutral vertebrae permits very 


exact evaluation of the extent of the deviation. 


These documents will be reviewed every six 


months in order to measure the progress or the 
stability of the spinal curvatures. The most frequent 
types of nonprogressive curvatures are treated by 
physical therapy administered by registered physical 
therapists. Most of the progressing curvatures have 
called 


scoliosis, Our experience confirms results of the 


no precise etiologies; they are idiopathic 
fundamental work of Ponseti on the prognosis in 


idiopathic scoliosis. The size of the curvature de- 
pends upon its clinical and roentgenographic pattern 
and the age of the patient at the beginning of the 


scoliosis 

Ihe various roentgenographic patterns (thoracic, 
lumbar, thoracolumbar, and combined curves) per 
mit the classification of different types of idiopathic 


scoliosis into these four groups. The thoracic curva- 


tures are the most extreme, and next in seriousness, 
the thoracolumbar curves. These curves produce 
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terrible gibbosities which are 
but 
development of the patient 


unesthetic in 
the 


not only 


appearance which greatly 


affect general 


When he is adult, he may suffer from respiratory 
and circulatory disorders that cannot be 
ated 


amelior 
Ihe early appearance of scoliosis is indeed a 
The 


age of eight often reach great 


grave matter curvatures which are noted 


before the 


size and 


extreme degree of rotation. And scoliosis in infants 


poses an even more serious problem 
In any case, the period of prepubertal growth is 
usually the period of greatest increase of these 


curvatures: 


Many progress during 
period of growth, but they seem to have 


it 1s a period of bone malleability 


forms of scoliosis the 


a specihe 
dise ase as 


a constant or occasional cause. We note 
in particular poliomyelitis, Freidreich’s disease, 
Recklinghausen’s neurofibromatosis, and pleur 
pulmonary suppurations in all symptomatic forms 


Pubertal growth seems to aggrevate scoliosis, as 


though the precarious equilibrium of the 


destre yed by this 


organism 
were 


growth. It is the same for 
certain congenital types of scoliosis in which the 
compensatory curvature may imerease during this 
same period. However, these curvatures usually 
become stabilized at the age of 18. The ossification 
ot the ihac apophyses marks the end of the pre 
gression of these curves 
When one has studied the differences between 
the progressive curvation described above and the 
labile type (particularly during the period of 
puberty), one notes that most of the traditional 


treatments for patients with scoliosis are 
for the 


inetlective 


progressive type of the disease. All treat 


ment attempted for such a disease must be followed 
with extreme precision tor tear ! mecurring the 
same difficulties. In the Orthopaedic and Children’ 
Surgical Clinic of Professor Guilleminet, a center 
for the orthopedic treatment of these curvature 
has been set up 

The correction of curvatures is achieved by the 
application of “distraction jackets” modeled after 
those of Donaldson and Anderson more than those 
of Risser. We obtain a reduction of 50% of the 
angle after three weeks of this distraction process 
Ihe correction of gibbosities is obtained by the 


application of Abbott plasters. The correction of 
the vibbosites olten exceeds 50%, and for moderate 
curvatures the correction or even the temporary 


mversion of the gibbosities may be obtained. 
Maintenance of the reduction of the curve is the 
major problem in treating cases of scoliosis. Tradi 


tionally it is believed that cure can be obtained only 
by means of surgery, but surgical treatment some 


times fails, 


especially when it is 


employed in 
children before the period of pubertal growth or 
in cases of lumbar or combined scoliosis, for the 


lumbar spine is the site of many pseudoarthroses 


rhus we have tried to solve by orthopedic methods 
those which are 


The 


reduction) by 


cases not amenable to surgical 


treatment tundamental idea 
jackets, 
the 

Bohle r's 


spine. He 


was the retention 


(after associated with re 


education by methods 


jackets 


experience in 


which could be 


pertormed withit procedure was 


suggest d by 


the 


treating trac 


tures ot demonstrated the efficacy of 


such a method in avoiding secondary collapses that 
jacket. We believed this 
would hold true for the period of bone modification 
Orthopaedic 


occur with removal of the 


treatment has been 
Clinic, 


keep children undergoing this delicate 


used for six the 


but it has proved necessary to 


years at 


therapy in 
the he spital for 


\s a rule 


ol progre 


a long time 


the 


Ssive 


results have been gi 


od in all cases 
scoliosis, both idiopathic and sympto 


when we 


matic, have been able to halt the progres- 
sion just at the pubertal period of growth. Three or 
tour years atter the beginning of treatment, these 
children are in a better condition, judged roent 
genologically and climeally, than before the be 
ginning of their illne 

Even in the severest cases, in which the pro 
gressive curvation is not entirely halted, this long 
patient orthopedic treatment had a good effect, 
vhen judged in comparison with the results in 
ases in which spontaneous curvature occurred, 
without such treatment. Thus we limit this treat 
ment to curvatures occurring in the age period of 
bone malleability (puberty) and those tor 


h 


urgical treatment is difficult (lumbar or combined 


curvatures) We keep a very close check on ill 
sur patients, tor it is only after the seventeenth 
year that we can ascertain the final durability of 
these results 


From the surgical viewpoint we 


follow 


al dl 


\ the prin 
ciples enunciated by Hibbs, Risser, 


added 


lerguson, 


but we have some modificatior that we tound 


useful, These modifications consist of the use of a 
preoperative correction jacket (with collar) which 
makes us less apprehensive of the danger of recut 
rence, and the use of heterogenous osseous tran 
plants which supplies us with the needed material 
Our studies on heteroplastic bone graft, which we 
have made for five ear demonstrated that the 
assimilation time required for the assimilation of 
detrozen cortical calf bone Va longer than that 
required by autoplastic bone grafts: on the other 
hand, the assimilation of spongious bone grafts of 


calf is rapid (less than three months). Con 


equently 
we combine the use of compact bone which provide 
with the 


vhich acts as a qui kly a 


a rigid splint of slow assimilation use of 


spongious bone, inilated 


cement supported by the rigid armature of the com 


pact bone. Under these conditions, we can expect 


an early 


physi al the 


ginning in bed, and allowing him to 


reeducation of patient, be 


get up w ith 
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his corrective jacket after the third, fourth, or fifth 
month, depending on the case 

mouth 
grafts (18 
During this entire period, daily 


Leather braces are worn from the sixth 


to the complete assimilation of the bone 
months to 2 years) 
reeducation is prescribed, for it is known that during 
dangerous periods 


the assimilation there are 


and the pseudo- 


the 


particularly those of inflexion 


arthroses that occur hetween eleventh and 


twelfth months 
A. 


the Tilna and Comminuted lractures 


Treaiment of Closed Kractures of 


Phe orthopedic treatment of closed fractures, ex 


long duration 


cept in the very young, is often of 
and not without difficulties such as pseudoarthrosis 
and stiffine of the knee and ankle joints. I have 


tried to find a means of open reduction, with osteo 
cerclage, 


Finally it 
device is the 


synthesis. Kuntscher’s intramedullar wire, 


plates are not 
that the 


and metally appropriate 


was found most convement 


use of simple screws 


The procedure consists of the following steps 


1. The leg placed in a special traction device 
designed by me 
2. The incision made by the anterolateral ap 


proach 
3. Combined orthopedic and surgical reduction 
4. The serews placed in a perpendicular diree 
tion to the axis of the bone, except in ex 
ceptional cases 
5. Total closure ( ast 
Twe lity-five percent of the patients had tibiotarsal 
difficulties first 


sequelae after the first year 


during the year; there were no 


Treatment of the Recurrent Patellar 
Technical Consideration and Films 


\. TRILLA 
Dislocation 
When it is not necessary to correct a genu valgum 


or to lower a patella, the treatment tor dislocation 


of the knee cap is to transplant it within the 
proximal end of the tendon 
The chief difficulty is to obtain a satisfactory 


procedure which will assure consolidation and, at 
the same time, permit early walking 
The 


known, appears to me to be by far the most satis 


method of which is little 


factory, The motion picture shows this clearly 

\. Treitiar: Repair of the Internal Lateral Liga 
ment of the Knee: Technical Considerations and 


In the various publications concerning the tech 


nique of repairing the internal collateral ligament, 
two principal difhculties are always mentioned, The 
first difficulty resides in the impossibility of using 
this itself it is broken 


during the initial injury or during the exploratory 


ligament often 


operations already performed. It constitutes scar 
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that usable, but, in fact, the long 


fibers have 


tissue appears 


been destroyed, Its utilization aiter 


removal of fibrous tissue is made impossible by the 
loss of substance which results from this procedurs 


To strain it by lowering the point of attachment 


at the lower insertion (Mauck’s operation) is worth 


from the mechanical pomt of view This is a 


less 
procedure that should be rejected. 


‘| he 
so that the points of attachment fuse solidly enough 


ond difficulty is to obtain sufficient tension 
with the plastic material employed to replace the 
missing ligament 

\iter | 
ing about the technique of Mac Murray, first pub 
lished in 1918 and recently advocated by Watson 
Nones, I concluded that repair operations could not 


made studies on cadavers and after read 


give good results unless the transplanted tendon is 


not cut. The technique of Mac Murray is accomp- 
lished by the simultaneous use of the gracilis 
muscle and semitendinisus muscle. This will be 
shown in the films 
The procedure is as follows 
1. Exposing and freeing the lower insertion ot 


the gracilis muscle and the semitendinisus 


muscle 
2. Making a deep vertical slot in the osseous 


substance and unsheathing the upper internal 


lateral ligament 


3. Fixation into the bottom of this slot of the 
two joined ligaments, without section 

This operation is simple. The tension of the 

tendons is satisfactory. The tendons utilized can 


not slip out of the osteofibrous slot through which 
The 
early without worrying about breaks or weakening 


they pass patient can use his leg and his knee 
of the sutures 
M. Darcent: Parotidectomy with Conservation 
of the Facial Nerve (Report of Seventy-Four Cases). 
The desirability of doing a parotidectomy, either 
total or partial, with section of the facial nerve in 
tumors ot the 


ATL the 
clinicaily 


so-called mixed parotid 


treating 


gland has been advised since 1943 tumors 


on which operation was done gave 


benign impression, and most of them looked like 
encapsulated lumps of the parenchyma 
The anatomopathologic data assembled suggested 


the following diagnoses: 


mixed tumors 
eylindromas 
1) recurrences of mixed tumors 
1) encapsulated tumors 
» recurrences of carcinoma with a clinically encap 
sulated tumor 
liphoma 
sarcoma 
neurinoia 
inflammatory lesions (nodular tuberculosis) 


benign eysts 
1 adenoma 
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Fifteen of these were recurrences of a tumor 


previously encapsulated. With the exception of the 


lymphoma, the neurinoma, the lipoma, cysts and 
adenoma, which were really benign, all these tumor 
must be considered as malignant trom the begimn 


ning All the French pathologists consider the so 


called mixed tumors as a slow-growing cancer tot 


which the term “changing epithelioma’’ ts used, but 


we still use the classic term because it indicates a 
clinically well defined group of tumors that appear 
benign and are potentially maligna 


In the 


tomy was done 


t 


first group of 50 patients, total parotidec 


and the facial nerve was exposed from 
its principal root to tts farthest branche thus 
excising the 


In this 


superficial and deep lobes of the gland 


way the parotidectomy was as radical a 


and the | 


possible, protected trom the 
tollowed 


procedure 


patient was 


danger of which frequently 


littl this 


recurrences 


imple enucleation. Little by 


procedure tor 


has been abandoned as a systematic | 


the following reasor 
From the 
that the 


anatomopathologic viewpoint, it ts 


so-called capsule of the mixed tumor 


and that the 


clear 


Is an artihce removal of a tumor by 


the excision of healthy tissue all around it 1s neee 

malignant foe: from the 
eribed by Delaruc 
been found in any of our 
Further, 


sary, but the presence ol 


primary lesion im the two lobes de 


in Paris has never 


lobe 


facial nerve 


cal cases removal of the deep 


necessitating a minute di 


ection of the 


and depriving its sheath of its vascularity, is not 


necessary when the tumor is superficial 


From the 
that 


facial paraly sis 


three 


practical viewpoint, the 


generally di alter a few day 


weeks, or a tew months may remain in certain areas 


and 


occur. In seven case thi 


notably those of the upper ver lips, or facial 


spasms may complication 


was noted, Ephydrosis is also an annoying 


com 


pli ation, and it appears that section of the deep 


portion of the auriculotemporal nerve is responsible 


for these secretory change 


should be 


which the 


done 


total 


recurrent 


Pherefore parotidectomy 


only for growths in diffusion 


of malignant foci is apparent even in the skin, for 
tumors of the 


trunk of the 


deep lobe that develop beneath the 


facial nerve, and tor encap ulated 


tumors identified during the 
Block 


with parotidectomy is advisable in such a case, but 


operatior 


dissection of the neck ganglia a octated 


the systemati ection of the facial nerve is not 


necessary. Frozen section or ultropack examination 


is made during the operation when the tumor has 


been exposed and the facial nerve brought to light 
In the 


benign Cases simple enucleation is dor 


Removal of the superficial lobe is done for super 


ficial tumors. As the roentgenological pictures of 


the sialographies are not always characteristic, the 


exploratory phase of the operation is necessary 


[he following results were obtained 


mixed tumor ”) 


pperated on tor 


without recurrence; 18 of 


them tor 35 years. One was lost to tollow-uy 

Ot eght patients operated on tor cylindroma, one 
ied of meningitis the first year; the other seven 
have lived without a recurrence, tour of them for 
five year 

O1 10 patients on whom operation was performed 


tor mixed tumor, 6 are living without recurrence 


3} are living with recurrences in the cutaneous sear 


One died early trom malignant growth in_ the 
gangha of the eck Ihe primary lesion was a 
mixed tumor. [The ganglonic metastases were of 
the spinal cellular type 

Of 10 patients operated on for encapsulated can 


cer, 6 are living alter trom t to eight year 4 


neck 


ociated with 


apparently had ganglonic involvement of the 


Three died of pulmonary metastase i 


malignant cervical growths in two instance 


Ot the five patients operated for recurrent nodular 


tumor, four are living without recurrence trom one 


t seven years alter operation 
There was nothing of note m the other cases 
Resection of the 
Cancer 


\ historical review of the first resection done by 


(yer l, chief Surgeon of L’ Hotel -Dieu of Lyon, 
lay 26, 1827, is made. The patient, a ung man 
named Vericel, living at St.-Laurent de Chamous 
et, near Lyor Va threaten | deat due to a 
mahgnant cancer of the neht side of the upper ja 
ind | Cast i con dere pele trip t 
Lyor is his last hope for cure. The famo ul 
geon lose Courage ‘ own i picture afl 
the revolutionary days of 1833 hen he alone 
topped a violent mob from entering hi ospital 
ind murdering the patient va esitant to treat 
such a tumor, He vouls ive retused operation if 
the patient had not threatened to commit uicile 
\iter a long anatomical tudy of the pedicle ot 
the jaw, he vas ready t ittempt the first resectiot 
The patient was tied to a chair, without anesthesia 
and the tematic resectior Va periormed a 


quickly as possible vith the use of crude instru 


ments. The patient recovered. Others, like Monique 


Fournier, were also operated on successfully for 


malignant tumors of the antrum 


Even after 126 year although new methods ! 


diagnosis and treatment are used, the principles of 
resection described in the “Surgical Letter” of 1833 
remain the same 

The extension of the tumor ts defined by a series 


and the medications for total 


keleton ol the 


ol roentgenograms 
resection of the antrum are sug 


gested. The operation is pertormed with the patient 
under anesthesia produced by intralaryngeal entuba- 
ach 


animated 
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tion and pharyngeal plugging with gauze 


stage of the operation is explained by 


> 
lived from | to 10 
for 
“Fa 
: 


cartoons, and the use of the proper instruments 
is taught. 

xamination of tissue specimens obtained at 
operation corroborates the radiological data. Some 
results are presented showing today, as in the last 
century, the accuracy of Gensoul’s operation. 

Duranpv: Indications and Kesults of Uretero 
cystoneostomies in the Treatment of Kenal Tuber 
culosis. 

The importance of pelvic and intramural lesions 
of the ureter in the development of renal tuber 
culosis and their more or less rapid mechanical 
impingement upon the upper adjacent kidney— 
which may be healthy or contain specific lesions 

justify the employment of conservative ureteral 
surgery. 

The antibiotics permit the employment in tuber 
culous ureteritis of methods that have been used 
for a long time in the treatment of other ureteral 
lesions, fistulas, or congenital malformations 

Many techniques are used for ureterocystoneos 


tomes 


1. Side-to-side ureterovesical anastomosis. This 
operation requires a healthy bladder, a nongrowing 
ureteral lesion limited to the meatus or to the 
intramural ureter, and significant dilatation or dis 
tention of the pelvic ureter 

2. Ureterovesical reimplantation: Puigvert’s op 
eration, This may be accomplished in the following 
ways 

(a) By transvesical approach 

(b) By extravesical approach, permitting a 
wider dissection of the ureter and a more 
minute hemostasis, but one that leaves the 
pathologic segment in place, thereby run 
ning the danger of contaminating the pelvic 
cellular tissue 

(c) By combined extravesical and intravesical 
approach. 

Puigvert’s operation requires a healthy bladder, 
and the ureteral lesions cannot exceed 6 em. 

Tubular vesicoplasty: Boari-Casati’s operation 
Anastomosis between the ureter and the pediculated 
vesical fragment may be accomplished either by 
end-to-end anastomosis or by intubation, This 
operation permits the removal of 10 cm, of ureter 

Ureterocystoneostomies may be combined with 
the following operations: treatment of partial lum 
bar or pyeloureteral ureteritis ; partial nephrectomy ; 
cervical resection 

The advantages of these operations are manifold, 

By eliminating obstruction and ureteral stasis, 
the mechanical effects of these conditions are re- 
moved, namely, the ureterohydronephrosis, which 
would sooner or later cause the functional death of 
the kidney. 
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By suppressing ureteropyelic stasis, they would 
permit and augment the effect of antibiotics on 
parenchymatous lesions 

They are not radical, and, in case of failure, 
nephrectomy or higher derivation of urine may be 
performed. 

But they have some drawbacks; these procedures 
may be complicated in the following ways: fistulas, 
often transitory; hemorrhage requiring a second 
operation ; infection, either pelvic cellulitis or pyelo- 
nephritis; vesicoureteral reflux which is frequent 
in the postoperative period but rare two months 
later. This latter complication would be less fre- 
quent after the operation of Boari than after the 
operation of Puigvert. 

The indications for operation can be decided only 
after study of the condition of the ureter, the 
bladder, and the kidney. Hence the importance of 
intravenous urography, using time exposure tor 
the negatives, cystography which alone can show 
reflux, and, as a supplementary procedure, upward 
pyclography when the results of urography are 
insufficient, and downward ureterography or iliac 
ureterography done preoperatively when roentgen 
studies of the kidney are unsatisfactory. 

Despite all these tests, the state of the ureter 
cannot always be judged with certitude. There aré 
pictures that give false impression of ureteritis 
Ihe meatitis and vesical intramuritis may be cured 
by medical treatment at the same time as_ the 
cystitis. Some pelvic ureterites of the ascending or 
descending types, are progressive; others are not 

Therefore, the operative indication for ureteritis 
can be estimated only after the progress of the 
lesions is known, after medical treatment, and after 
repeated roentgenologic examinations 

Once the diagnosis is determined, surgical treat- 
ment is justified either by the importance of func 
tional symptoms (repeated acute pain in the kidney) 
or by the progressive lowering of the functional 
value of the functional renal value. 

Che indications are different in unilateral tuber 
culosis, and bilateral tuberculosis, and in the kidney 
that remains after nephrectomy 

In unilateral renal tuberculosis, ureterocysto 
neostomy is contrasted with the radical operations, 
nephrectomy, or nephrourectomy, It should be kept 
for cases in which the bladder is healthy and_ the 
parenchymatous lesions are of little importance. 
If the extension of the ureteral lesion is less than 
6 cm., Puigvert’s operation is the logical choice; 
if it is more than 6 cm., then Boari's operation 
becomes necessary 

If the parenchymatous lesions are located at one 
end, it is worthwhile to combine ureterocystone 
ostomy with partial nephrectomy; partial nephrec 
tomy should be the first step. In case of failure, 
nephrectomy or nephrourectomy should be per- 
formed. 
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The kidney 


be healthy or 


remamung al 


tuberculous 


intramural ureter, and the | 


of urine can be done 
The results may not lk 
the time of response ts not 
two years. In 13 


aggravate d 
rh 


are of interest, but they are 


limited cases 

Chron 

cured hy 


ystopla 
Tuber 
Nephrectom 


IBERT 


ulous ¢ 


for tuberculosis need to he 

of micturation and son 

Furthermore, their lives 

destruction of the remau 
,g changes caused by 

(vesicoureteral reflux or 

lower section of the urete 
' In treatment of these 


bladde 


against bladder retraction ¢ 


enervation of the 


nephrostomy (which prod 


and ureterosigmoidal 


mp 


lowe d by 


Ileocystoplasty, an oper 


used, has remote results 
But its favorable effect in 
ances and in those of ren 


cystoneostomies ire exce 
. 

ureteritis of vesical origin ts 

bladder lt the bladder 1 

tuberculous, stenosis limites 


se conservative operations 


stilts 
went 


death within a tew 


Che possibility of conservative operations on the 
pelvic ureter has changed the eriteria for surgica 
treatment in cases of bilateral tuberculosis. In some 
cases, tuberculous kidneys destroyed by progressive 
mechanical dilatation can be preserved, but the 


indications for Puigvert’'s or Boari’s operation are 
rarer than in cases of unilateral tuberculosis, tor 
vesical lesions are much trequenter 


yove a pelvic uteritis cat 
Indications tor uretere 
ptional ior frequentl 
associated with a smal 
healtl the kidney me 
1 to the meatus or to the 


velvic ureter very dilated 


side-to-side ureterovesical anastomosis is certain); 
the best operation. If the ureteritis 1s more ex 
tended, Puigvert’s or Boari’s operation should not 
be considered. In case of failure, higher derivatiot 


estimated definitely, tor 


sufficient; it is not more 


cases without operative 


fatality, we had 4 failures, all due to bad diagnos 
In three cases, small vesical lesions continued to 
extend; in one case, pyeloureteral stenosis com 
plicated the result. In all the other cases the results 
were excellent, judged from all functional tests; 
the patients did not suffer further nephritic pains 
Urographic studies made postoperatively all showed 
a disappearance of stasis. The results in cases ot 
parenchymatous lesions is indefimte; we have dis 
covered only that these lesions have not been 


on the pelvic ureter 


indicated im only certain 


sty m the Treatment of 


which Remained Un 


Three Cases) 


Patients who have cystitis after nephrectomy done 


relieved from frequency 


times of imcontinence 
are endangered by the 
ing kidney by ureteral 
ms of chron cystitis 
ureteral stenosis of the 
r) 

patients, we can employ 


r (which imeftective 
und reflux), ureterostomy, 
uces physical imabilities) 
fol- 


lantation (generally 


years) 
ation that is still seldom 


which are little known 


cases of vesical disturb 


alterations cause it 


to 


% considered as the best treatment for chronic 
ystitis 

SANTY Inatomic forms fer ve the 
Isthmus of the Aorta 

is an account of the anatomic findings 


perations tor coarctation 1 the aorta pertormesr 


Oct. 30, 1948. Preoperative stuche consisted 


f aortography done either by the venous route t 
by the retrograde route, These studi vere made 
primarily to elimimate the torm { stenosis that 


cannot be treated by radical operatior 
The majority of the patients who underwent 
operation were men (40 males and 20 females), and 
40 of them were ke than 21] years ot age Lhe most 
frequently encountered anatomu conditions were 
the tollowing 
the substenotie segment was long whieh per 
mitted the accomplishment of Crafoord’s operatiot 
under favorable conditions 
4 cases: the upper segment was long but narrow and it 
Was heces pertort an extensive resection to 
provide stomosia with a suffielent diameter 
n one of cheeses we used Clagett's teehnique 
cases: the upper segment was very short compelling 
is to make the anastomosis partly on the aorth 
coneavity, partly on the hypertrophied belavian 


12? cases: there was no substenotle segment; the de ascend 
ing aorta was implanted by ereating sn almost 
total diaphragm on the convexity made by the « ib 
elavian and the aorta 

In six cases we had to create an orifice in the 

aortic convexity and to implant the descending 
aorta in this orifice. In one case, a Blalock anasto 
mosis was made, causing cerebral injury. In this 
case the right subclavian began be low the stenosis 


an anomaly which we also observed in another case 


In only one case did we find the stenosis asso 
ciated with an enormous arterial duct 
Among these 60 operations, 4 failures were 


encountered 


embolus and mesenteric thrombosis 
hyperthermic shock 
| cerebral injury after a Blalock type operation 


high medullary ischemia after gation of bumerous 


collateral 


At the present time all the intercostal vessels are 
preserved. In no case was the arterial graft used 
we have always been able to perform the direct 
operation except in the two cases cited previ usly 
in which Clagett and Blalock techniques have 
been employed 

All 56 survivors benefited by the operation and 
noted that the blood pressure in both arms and leg 
remained normal. No accident or later postoper 


ative complication occurred 


P. MARION 


Commissurotom 


Ipproach and Techniques in Mitral 


Twenty-five years after the first attempts were 
made by Cutler, Levine, Beck, Allen, and Soutar 
the use of surgical treatment for mitral stenosis 
was accepted, thanks to the work of Bailey, Brock, 
Harken, G. Murray, and Smithy 
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1. The mitral valvulotomy approach 


4. Thoracotomy 
We prefer to employ the small axillary 
inframammary thoracotomy with partial 
resection of the fourth rib. By this ap 
proach it is possible to temporarily clamp 
the carotid vessels. 


3. Cardiotomy of the atrium 


First case: the auricle is flexible, per- 
mitting the passage of the 
index finger 

We have given up the use of hemostasis by 
clamp as we prefer the Rumel tourniquet, a 
trustworthy, precise, and practical method 

Second case: The auricle is not available 
(because of thrombosis and 
and retraction) 

(a) When the thrombosis is limited to 
the auricle, the previous extraction ot 
clot is indispensable to perform the 
commissurotomy by the auricular 
route. With this procedure the risks 
of embolism are considerable. 

(b) When the operation is performed by 
using the pulmonary vein, commis 
surotomy is done and auricular 
thrombosis is avoided. This route ts 
indicated when the thrombosis reaches 
the top or the entire right part of 
the atrium 


2. Technique of Mitral Commissurotomy 


In its flexible form the great mitral valve, raised 
at each systole, sometimes hides the narrow oval 
orifice, which has a diameter of from 6 to 12 mm 
at its large axis. The index finger can be inserted 
into the orifice and separate the commussures very 
easily. The new orifice is often 2 fingerbreadths 
in width 

\ccording to our statistics, this flexible form is 
seen in about 44% of cases 

The annular fibrous forms are very different 
The oval mitral orifice, reinforced by a_ thick, 
resistant, fibrous plaque, can be easily penetrated 
But when the index finger is removed, the orifice 
again returns to its previous dimensions, Other 
wise, the commissures may break at 2 or 3 mm., 
and the result is not satisfactory 

In the fibrous annular forms, instrumental com 
missurotomy is always necessary. This is equally 
true for the treatment of the valvular fibrous forms 

Ihe suborificial funnel-shaped fibrous form is 
only a variety of the valvular fibrous form. 

During the enlargement of a fibrous orifice, one 
locates it and sometimes it is possible to separate 
the chords that constitute the funnel. More fre- 
quently, the suborificial stenosis is caused by re- 
traction of the cords or by hypertrophy of the 
pillars. In such a case, surgical treatment ts useless. 
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There is no parallel between the clinical stages and 
the anatomic progress of mitral stenosis. In our 
series, we had to perform instrumental commis- 
surotomy in 45 of the last 127 cases 

The treatment of the calcified fibrous forms and 
the forms with insufficiency is discussed by the 
author. Our experience includes 187 commissur 
otomies performed by P. Santy and P. Marion. 


M. Jaunerr pe Beavuset Segmental Resection 
for Pulmonary Tuberculosis (One Hundred 
Seve nty-7 wo Cases) 

From October, 1950, to February, 1954, 172 seg 
mental resections were performed for tuberculosis, 
with the following types of operative procedure 
One segment or a subsegment only (84 cases) ; 
several segments (88 cases) 

The lesions treated in this way are irreversible 
ones with segmental localization, either as syste 
matic Caseous masses oF irretractile cavities sur- 
rounded by thick caseofibrous shell or filled cavities. 

Radical resection was done in 93 cases and focal 
resection in 79. Previous collapse creates special 
conditions tor resection 

Technically, several points are important: The 
“traction-dissection” method to isolate the segment; 
control of venous hemostasis and air leaks; pleural- 
ization of the bronchial stump; freedom of lung 
expansion; decortication ; vigilant postoperative 
care; complementary collapse (in some cases). 

Postoperative course has been uneventful in 
83.7% of cases; complications occurred in 16.5% 
of cases, and one death occurred (0.6%) 

The nontuberculous complications (nine cases) 
were cured, except in one case of all metabolism 

The tuberculous complications were cured in 8 of 
10 cases; three patients are improving 

Phthisical results of the 110 first cases have been 
studied (October 1950 to May 1953) so as to have 
a follow-up report for at least a year. In 100 cases 
(91%), the results are good; in 4 cases (3.6%), 
incomplete, and in 5 (4.5%), bad 

The results depend on the type of lesion (a 
casecous mass or cavity), the type of resection 
(radical in 96.7% or focal in 83.3%), and the type 
of evolution. The functional results are highly 


satisfactory 


M. Berarp: Results of Surgery of Pulmonary 
Exeresis in Child. Data Discovered in Course of 
123 Operations. 

The statistics of P. Santy and M. Berard, based 
on 123 operations, show ; 


Bronchiectasis and cysts Oo cases 
Tuberculosis 3 cases 
Benign and malignant tumors 6 
Chronie pulmonary suppuration i cases 


The age of the patients extends from 2 months to 
5 years. The operations include the following : 
21 pneumonectomies 


lobectomies 
segmental resections 


: 
. 
: . 
| 
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From the viewpoint of operative mortality, one is either that of a pseudoepithelial form or that ot 


may distinguish the following two distinct periods i lymphoid form. The presence of Hassal corpuscles 


In the first (from 1937 to 1948), there were seven = ''5 Fare (5 of 14 cases) 


deaths out of 29 operations (25% immediate or late The histologic or cytologic signs of malignancy 
mortality) are rare (3 out of -14 cases). Diagnosis ts oftet 
In the second (since 1948). there were three difficult in lymphosarcoma, small-celled bronchial 
deaths out of 94 operations (a rate scarcely higher cancer, and certain undifferentiated tumors ot the 
than 3%). pleura 
Furthermore, these three deaths occurred in one Clinically, aside from the cases of voluminous 
case after pneumonectomy for tuberculosis (bron tumors in children which may produc: wns of 
. chial fistula) and in two cases after lobectomy for compression and thoracic deformities, the tune 


bilateral bronchiectasis tional course is frustrating 


At the present time, our statistics show the al Rariologically, tumors ¢ 

* most complete absence of postoperative complica space are found in a position lower than classi illy 
tions in 94 cases in which surgery was pertormed described (3 out of 4 cases in children): J upper, 

On the whole, surgical exeresis is a much easiet 5 middle, 2 lower. The shadow is round, polyeyeh 

operation in the child than in the adult with clearly defined edge ind unilateral, A’ shel 


shaped caletfication ts sometime ee! 


From a functional viewpoint, the later results of 
most ditheult preoperative chagnosis te make 


lobectomy or segmental resection are perfect, but 


atter pneumonectomy the dangers—particularly is in cases of vascular or pericardial malformation 


the very voung child. are those of scoliosis and \ngiocardiography ts sometin TT iry. We ha 


thoracic deformity much more than that of respira two cases of association: in one with myasthenia 
tory insufficiency. Actually, there is a good chance i radiosensitive malignant tumor, Such an associ 
of functional adaptation in the child after pneumo tion was more rare in our series than in those of 
nectomy. In 12 out of 13 cases in children, pul others; one tumor among 14 patients with mya 
monary exeresis for tuberculosis resulted in con thenia ; one tumor among 4 patients with myasthenta 
plete cure. The results of bronchiectasis are alse on whom operation was pertormed 
good, 70 excellent results being obtained in &4 cass With leukemia: This case was an Il-year-old 
P. GaLy The Thymomas child, with a tumor that was clineally and 
The statistics and the dese ription deal with re histologically malignant, of the | mphosarc 


matous type. The thymic nature 1s certain be 
movable tumors. The cases treated only by radi 


cause ot the connection \t the time of opera 
therapy or diagnosed at biopsy during exploratory 


tion the hemogram and the myelogram were 
thoracotomy have been eliminated. The thymoma 


normal, Five months later, an acute case of 


include 8% of the cases of mediastinal tumors that 


leuk ia supe ene 
have been subjected to exeresis (15 of 150 patients) en aon 


’ Malignancy and benignancy are variously ay 
These are tumors of the anterior mediastinal space 


ised ous statist comditie 
mainly of the intermediary stage. They are lobulated vee in the various statisti all conditiot 


it times considered malignant and at times benign 


attached by a vascular pedicle from their uppet 


Malignancy per d particularly locally and 
pole. The following types can be distinguished falignar is perceived particular loca in 


histologically. Clinical malignancy is often difheult 


The thymolipoma—benign, voluminous, of a fatty ap to perceive 
pearance case) 

Thymie cysts. It Is rare to eneounter a single 65 An invading tumor of difficult exeresis and ot 

they are usually multiple or cysts with mural tu 


(4 enses) 


malignant histological nature will have a long-time 


Filled tumors, usually encapsulated. In one ease, sueh a evolution that is favorable tor survival. A cyst 


tumor was discovered between the trachea and the tumor, macroscopically bemen althoug! uspected 
< bie venous trunk 4 
ot beme histologically malignant, ma occur alter 
Ihe tendency to imvyade ts weak, even in the ll years 
histologically malignant cases. Local proliferations lhe operation was most frequently performed by 
t are not found 


the lateral route (3 sternotomies). xcept tor ty 


Except for thymolipoma, which is exceptional deaths in the hospital (myasthenia and decompr 


because of the abundance of fatty tissue, these sion disorders caused by an enormous tumor im a 


tumors are constituted by the association of two very young patient), one death from leukema and 


cellular types small lymphocytic cells; great one recurrence sensitive to radiotherapy after 11 
reticulated cells, called epithelial years, the results have been favorable 

rhe two types coexist. The noting of the juxta Radiosensitivity in the two case tudied wa 
position of the two varieties is indispensable for variable; it was nonexistent in a large thymoma 
diagnosis (lymphoepithelioma). According to the in a child and clearly present in the case associated 
predominance of one type or the other, the aspect with myasthenia 
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P. Micnauv: Treatment of the Megaesophagus 
hy Heller's Operation 
We 


cardioplasties 


have always preferred Heller's operation to 
and esogastrostomies. The latter, in 
deed, are much more serious and frequently provoke 
Heller's 
operation is much simpler, quicker and more benign; 
suited to the 


peptic esophagitis and esophageal ulcers 


it is better benign nature of the dis- 
ease and can be performed even on delicate patients 
(children, the Qur 


statistics 


aged, and cachetic 


146 cases 

Heller's 
perfect in order to obtain good results with it 
The 
hve 


quite 


persons) 


1. The technique of operation must be 


thoracic route is rarely used 


abdominal route is less dangerous and 


adequate (it can be enlarged by xiphoid 
resection) 

The liberation of the esophagus should be very 
extensive not only in the abdomen but in the 
mediastinum through the diaphragmatic hiatus 


This the 


nerves neu- 


section ot 
(This 


functional result.) 


procedure permits the 


reaching the esophagus 


rectomy has a definite 


Myotomy begun at the cardia must be carried 
very high up the thoracic esophagus (6 to 10 em.) 
It should be completed, exposing the mucous mem 


Ihe 
long section on the stomach 


brane procedure is continued for an equally 


The wound of the mucous membrane is practical! 
the only danger in this operation; its suture, 


pro 


tected by an epiploplasty (and not by the closing 


of the 
drain for aspiration and a Levine tube for alimenta 


myotomy), usually avoids fistulization. A 


tion decrease the danger of fistulization when it 
does occur, 


2. Results of Heller's operation 
Mortality ; 
Five deaths in 146 cases 
Three wounds of the mucous membranes 
2 peritonitis 
mediastinitis 


Morbidity This 


fistula. We have seen seven cases, healed in &-12 


consists only of esophageal 


days by the use of aspiration (only one needed 


transpyloric gastrotomy ) 


Functional Results; These results are judged in 


the following ways 
1. The subjective evaluation of the patient 
2. Gain in weight 
3. Radiologic changes 
A. Total Results 
Fairly 


Good 


Lost from 


Total View Failure Excellent 


‘ 21 105 


B. The results judged according to postoperative 


periods are very important for the objection to 
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Heller's operation is that it is short-lasting in its 


effects. Our statistics show 

Perfect 
Period Postoperatively Results 
Less than 18 months 
Is mo.-2 yr 
yt 
5 yr. 10 yr.. 


More than 10 yr 


the 
the 


to the ave of 
the 


are the results 


C. Study of results in 
that the 
better and longer-lasting 

D. When the 


(fixed lesions of the esophagus caused by stasis) 


respect 


patients shows younger patient 


disorders are of long duration 


the results are less satisfactory. 

EK. Enormous megadolichoesophagi often are fol 
lowed by unfavorable reactions but ultimately by 
excellent results 


Total Results 


72% are completely eured 

still have some diffieulties 

10% are failures or unsatisfactory results 

3. Nature, Cause and Treatment of Failures 
A. Dysphasia is the most frequent disorder 


This may be due to the following 


1. Incorrect diagnosis (esophageal or para 
esophageal lesion, ulcer of the cardia, or 
plastic peritonitis) 


A technical mistake. An iterative Heller 
operation might be necessary after the 
failure of medical treatments. It is more 
simple by the thoracic route which also 
permits a major (resection ot 


the 


operation 


cardia rather than cardioplasty or 
esogastrotomy ) 
the cardia of the 


sometimes dilata- 


Cicatrization about 


operative hematoma ; 
tions produce good results 
B. Complications apart from dysphasia 
Gastric atony caused by vagal trauma regresses 
quite rapidly. 
has been observed in 


Gastroesophageal reflux 


five cases. It has never caused peptic esophagitis. 


Certain technical maneuvers can prevent tt. 


AMERICAN COLLEGE OF SURGEONS * 


A SECTIONAL meeting of the American College 


of Surgeons—the first in this country—was held at 


the Royal College of Surgeons of England on May 
17-19. A full programme included panel discussions 
on massive gastrointestinal haemorrhage, preoper- 
hand surgery, and 


and care, 


intestinal obstruction; symposia on cardiovascular 


ative postoperative 


surgery, gynecology, and cancer; papers on many 


diverse subjects ; and visits to hospitals. In addition 


a Moynihan lecture and a Hunterian lecture were 


given by two of the visitors 


*Reprinted from The Lancet 266:1123-1127 


(May 29) 1954, 


“4 
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rhis peaceful invasion of Lincoln's Inn Fields 
enabled British surgeons to listen to American 
workers who are well known here by name. The 


meetings, some of which are briefly outlined below, 
were conducted in a refreshingly brisk and forth 
right style. 


Massive Gastro-intestinal Hamorrhage 


Moderator: Prof. FRANK GLENN 

The proceedings of this lunch-time meeting opened 
in earnest somewhere between the peach melba and 
the coffee. The panel were first allowed a little rein 
to speak in general terms on different aspects of 


the subject. In contrast to the teaching that persists 


im many textbooks, panel members insisted that 
haemorrhage from acute ulcers, as well as from 
chronic ulcers, can be dangerous to life. All were 


in favour of the indwelling gastrocesophageal tube 


in the management of massive haemorrhage from 


the stomach, as a means of indicating the earliest 


moment at which haemorrhage recurs after having 
ceased 
Prof. Wattman Watters (Rochester, Minne 


sota) pointed out the need for a thorough search of 


the whole intestine when operation was undertaken 


for haemorrhage, where there was no obvious lesion 


in the stomach and duodenum 
Mr. NorMAN TANNER ssed the 


esophageal varices bleed as the res 


expre view that 


ult of ulceration 


of their surface, rather than from traumatic rupture 


He had had 41 cases in the last ten years: up to 
1947 two-thirds of the patients had died, but since 
then the mortality had been reduced to one-third 


with more This 
(1) immediate arrest of the 
balloon 


distended by means of an cesophageal catheter ; 


vigorous treatment consisted in 


two stages haemorrhage 


by traction on an intragastric which was 


and 


(2) if haemorrhage recurred on removal of the 


balloon division of 


two days 


followed hy 
suture of the 


alter a time-limit of 


all veins round the cardia subecardil 


transection and re whereby 


tomach, 


the cesophageal varices 


were comy| letely eparated 
from the portal system. Most cases of gastro 
intestinal haemorrhage were due to a gastric o1 
duodenal lesion, and unless the diagnosis was 


obvious from the history or signs it was his practice 


to gastroscope the patient, since a bleeding lesion 


in the stomach or 


indeed in the cesophagus could 


be more easily seen by the gastroscope than by any 


method 


Prof. F. W 


massive 


other 


thought that. the 


hemorrhage from a submucosal vessel 


might possibly be due to the actual rupture of the 
vessel as a primary lesion and might not necessarily 


be due to an acute erosion. He complained that, 


whereas formerly he had had difficulty in getting 
the cases from physicians early enough for opera 


tion, it was now difficult to hold them back from 


felt that they 


and he 


surgery, ought to learn to 


treat their 


meant 


When the 


ascertained at 


patients medically—by which he 


the use of the indwelling aspiration tube 
cause of the bleeding could not be 


operation, even after opening the stomach 


blind 


erosions 


tor 


inspection, he was in favour of gastrectomy 


on the ground that 70% of acute were in 


the pyloric half of the stomach 
Mr 


blind gastrectomy, holding that the 


Ivor Lewis recoiled from the advocacy of 


lesion must be 


identified if necessary by gastrotomy. In the case of 


duodenal ulcer it was his practice to open the 


duodenum, underrun the bleeding-poimt, and proceed 


to partial gastrectomy, or, if this was not possible, 
to gastro-enterostomy. He warned against leaving 
the bleeding artery in the duodenal stump untied 


merely because it appeared to be sufficiently occluded 


by clot. In his experience of 2 patients in whom 


ligation had been considered unnecessary for this 
reason, | had died from recurrent haemorrhage and 
the other had barely escaped with his lite 

\fter these preliminary skirmuishe ime the real 
encounter—question and answer by the panel 

Ry what criteria was “massive” haemorrhage held 
f pustit operator 

Protessor WALTER If the patient is older than 
45 years, especially if he has had pain or a knows 


ulcer, and particularly if the hamorrhage has ‘ 


curred 

Protessor [LiinGwortm: Never operate at first 
hemorrhage. Patients do not die from it if they 
have got to hospital. Operate only if the bleeding 


indicated by the mdwelling tube 
Mr TANNER \t St 


the cases 


continues a 


James 


vere aged over 60°: so on the 


were suitable for surgery. If surgery 


indicated anyhow, he would 


single severe hamorrhage lhe rest were gastre 
scoped and the site of the bleeding les i 
identified Operation Na undertaken on these onl 


in the event of recurrence of the hamorrhage 
Mr. Lewis emphasized the great value of the 
indwelling tube, which enabled operation to be 


undertaken before a rising pulse-rate indicated a 
general collapse 
What do you do uf m operate for massive 


haemorrhage and fail to find the bleeding-pomt/ 


Professor [LLING Do a blind ga 
Mr. TANNER did 


position hecause he gastroscoped the 


VORTH trectomys 


not often 


but he would do a blind gastrectomy 

Mr. Lewis would never do a blind gastrectomy 
Why, the next step v uld be for someone te report 
doing a blind gastrectomy because he could not 
find a perforation! 


W ALTER 


severe 


Professor vould do a blind wastrectomy 


because could multiple 


bleeding 


come trot 
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acute erosions which could be neither seen nor felt 
at operation, but which could be seen afterwards in 
the specimen under the He mentioned 


S.A 


recurred 


MAICTOSCOpt 
indicated that in fact 


blind 


work in the U which 


bleeding seldom alter gastrectomy 


in) these circumstances 
Is it sufficient to underrun the bleeding vessel and 
not resect the stomach? 
No 
Mr. TANNER In If 


duodenal cases he had simply underrun the bleeding 


Professor 


No, except for stomal ulcers 


vessel and added a = gastro-enterostomy 2 bled 
again; | died 

Mr. Lewis: No, except in some cases of duodenal 
uleer 


W ALTER 


of duodenal ulcer 


Protessor No, except in some cases 


when it is unsafe to do a partial 
gastrectomy, but gastro-enterostomy should be done 
stead 


Would you resect the stomach for a bleeding 


ulcer ma child of 157 

Mr. Tanner: Yes; but he had no experience 
of such cases 

Mr. Lewis: No experience, but he had done this 


nan l&-year-old patient 


Professor GLENN: Do a partial gastrectomy 


Professor No experience 


Is radiology useful to find the site of a bleeding 
ulcer? 


Mr. Lewis 
if the 


No, because 
result is negative 


W ALTERS 


you are no better off 


Professor used 


Yes, if 


Professor ILLInGcwortu Ve s, to «¢ xclude varices 


Can massive hamorrhage occur from. stomal 


ulceration?’ 
Watters: Yes 


ILLINGWORTH 


Professor 


Professor Yes, but not usually 
dangerous 
Yes, but rarely really 


Yes 


Mr. TANNER 


Mr. Lewis 


ulcers 


Massive 


but usually only from acute 


If the massive hamorrhage ts found at operation 
to be due to wasophageal varices with portal hyper- 
fenston, ts tmmediate 


dicated? 


portacaval anastomosts im 


Mr. TANNER: No, disconnection 
(by gastric transection) is better 


Mr. Lewis: No. He 


compression balloon 


porla-azygzos 


would temporise by the 


Professor ILLincwortu: No experience 


Professor GLENN would control bleeding by trac 
tion bag, close the abdomen, resuscitate the patient, 
and prepare for a portacaval shunt if the hamor 


rhage recurred when the bag was released 
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Can massive bleeding arise from diverticulitis in 
the colon? 
Professor ILLInGwortH: No 


Mr. TANNER: 


Professor WALTERS 


t xper nce 
xpe ricnce 


No ¢ x perience 


Mr. Lewis had treated one case successfully by 
resection of the colon 
Has vagotomy any place in the treatment of 


massive bleeding from duodenal ulcer’? 
Mr. TANNER: Ne 
Mr. Lewis: Ne 

No 

Professor Watters: No 


Are local agents, instilled through an tndwelling 


tube, 


Only useful afterwards. 


Prof ssor 


gastri of use to control hamorrhage from the 


stomach? 


Mr. Lewis had used adrenaline but was sceptical 

of its value and had given it up 
Projessor Watters: Ne 
Professor 
Mr. TANNER: No 
What lestons of the 


hamorrhade 


[LLINGwortH: Ne 


small gut can cause massive 


Professor Watters: Do not forget to search the 
second and third parts of the duodenum for a 
tumour—usually leiomyosarcoma 


Have you ever 


hamorrhage from a Curling’s ulcer after burns o7 


resected the stomach for masstv 


trauma 


Professor Watters: No experience, 


Professor ILtincwortnH: No experience 


Mr. Tanner: No, but one patient had died from 


hamatemesis after burns. Necropsy had shown a 
gastric ulcer 
Professor GLENN had seen one patient bleed to 


death on the tenth day after a burn. This patient 


should have been operated on 


This good-humoured cut-and-thrust was. strictly 


refereed by Professor Glenn, who made the panel 


stick to the point of the question. It was an agree 
able change from the usual formal discussion of a 


technical subject 


Preoperative and Postoperative Care 
Moderator: Prof. Watrer G. 
Prof, F. A. R. STAMMERs, 
fluid 
trasted the resilience of the 


Mappock 


commenting on the 


importance of and crystalloid balance, con 


young, healthy patient 
with the sensitiveness of the elderly, who withstand 
disturbances of fluid balance poorly. Particularly in 
this group it is important to restore “physiological 
balance” before operation. Professor Stammers 
declared that the treatment of fluid and electrolyte 
disturbances is the responsibility of the surgical 


team, and emphasized the size of the deficits that 
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may develop in conditions such as intestinal 


and the 


bstruc 


tion, value of climecal examimation and 


simple urine tests in the management ot these cases 


He recommended a daily intake of 2.5 litres of water 
containing 8-12 g. of sodium chloride and 2-3 g. of 


potassium chloride, and indicated the dangers of 


water intoxication trom indiscriminate administra 
tion of fluid subcutaneously or rectally. binally he 
relerred to potassium deficiency and the need tor 


accurately charting the 
Prot J 


problem of a 


patient’s intake and output 


GarkorTT ALLEN (Chit ago) discussed the 


“man-made disease” —homologous 


serum jaundice. In a large series he found that this 


condition occurred once in every 200 blood-trans 


fusions, but 20-50 times in every 200 transfusiot 


of pooled plasma; and the mortality-rate of those 
affected varied, in different 


Allen's 
used, but 


Sern irom to 28% 


In Protessor view pooled plasma should no 


should be replaced by 


longer be liquid 


plasma stored at room temperature ; this never gave 


rise to jaundice. Viruses could survive long in dried 


or lyophilised plasma, but only for a few days i 


cell-tree plasma, which was stable and remained fit 


tor use for at least three years. Plasma alone did 


not suffice for anaemic patients, who also 


blood-transtusions 


Prof. Macteop Doucias discussed the prevention 
ot abdominal-incisional herniz in the obese He 
contended that the man strength ot mecmion 
derived from its fascial, aponeurotic layers, and 
that these should always be sutured with fine, inter 


rupted, non-absorbable suture He cle 


ments showing that healing in fascial tissue takes 
some ninety days, and that until that time the tensile 
strength of the wound depend largely or the 
uture If possible self-opposing incision hould 


be made, and in general transverse abdominal in 


cisions were preterable to paramedian 


Professor Mappock explained that the 


source ol 


the gas causing postoperative abdominal distention, 


or “wind,” was swallowed air, Apparently many 


patients become aerophagists for a few days after 


an operation; even if these patients belehed tre 
quently they never returned as much air as they 
swallowed. Professor Maddock described exper! 


ments showimg that swallowed air was pas ed down 


the alimentary tract very rapidly, reaching the 


cecum im ten minutes and the 
to thirty 


rectum in twenty-five 


minutes. He strongly recommended pro 


phylactic continuous gastric suction after major 


abdominal operations, to prevent the development of 
and insisted that the 


be closed 


“wind,” abdomen should never 


over distended intestines. which should 


first be emptied by aspiration 


Hand Surgery 


Moderator: Prof. Mronaet L. Mason 


Introducing this panel discussion Protessor 


MASON spoke ot the great increase in the scope ol 


hand surgery. Not many years ago it was concerned 


mainly with imtection whereas now mterest was 
centered on reconstruction alter myury 

Mr. Parrick CLARKSON first referred to the 
ommon minor injuries of the hand which are 
treated in casualty departments. He deserbed the 
arrangements it Guy's Ho pit il, and aul that 
although special accommodation and equipment 


iture, 


thre mportance of teaching the pru 


vere necessary these were of a sumple 1 


emphasized 


ciple 1 traumatn ingery on these cases and ot 
thre planned delegatu ot respol tbality 

Dr. Grorces kk. ek (Montreal) deseribed 
the primary repair of hand and finger wounds, and 
ilso spoke of the tmportance i pl er tacihite 
and technique. Complete debridement ot the wound 
vas more important than the acdministratios t 
antibroty Conversion ot the und t i 
closed by iturin r Vas an essen 
tial part ot the rimary treatment. bull-thickm 
ket ratt ive the best re It but e thou that 
plit grafts were sater with contamimated wound 
kor pecdicled flaps he sometime ised tl ide of 
the neck vinle the loeal flap icl e favoured 
is the cre finger flap. When skin is avulsed 
t could sometimes be replaced as a tull-thickne 
gratt after caretul removal of the tat 

Mr. W. dealt with closed tracture 
of the hands, pointing out that the orthedk col 


ervative treatment of these often gave disappoimt 


ing result Hie deserihed the open reduction ot 
ome common tracture and dislocation ving 
that repair of the associated damage of the sott 
tissue va ometinn ill that required t 
make reduction ot tracture table 

Mr. R. G. Purves ey avreed with Mr. Gussane 
about the repair of tracture ind went on to speal 
about the treatment of divided tendons, discussing 
the medications tor primar ind secondary repair 


Repair of the flexor tendons in the middle and proxi 


mal segment ot the tinge vhere gratting wa 
often necessary, was best deterred, At the wrist, 
and usually also at the distal part of the finger, 
tendons should be repaired at the primary opera 
tion. When function was limited after tendon repairs 


tendolysis might be usetul 


were not in full agreement about the 


Phe panel 
palmar flap for covering skin tips, but Mr. Crane 


ON made the point that replacement of lost tissue 


hould be by tissue resembling it as closely as po 

ible; he claimed that the palmar skin was the best 
from this point of view, and it also gave good 
sensation. The panel also agreed that if several 
fingers were completely “degloved” it was probably 


a mistake to try to save them all, and the less 
useful might be 


With 


that tor the 


amputated 


regard to fracture fixation, Mr. GISsANe 


said 


juxta articular fracture ott 


c 
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tissue suture was usually adequate. For fractures 
of the shafts of the long bones of the hand he had 


found mattress sutures of wire satisfactory. 


The panel seemed to agree that ischemia pro- 


duced by a pneumatic tourniquet, such as a sphyg- 


momanometer cuff, could be safely maintained for 
two to three hours. It was suggested, however, that 
prolonged ischaemia might favour the development 
of wound infection, 


Acute Intestinal Obstruction 
Moderator: Mr. A, 


Public 
usually gains 


Dickson Wricut 


discussion of the most serious subject 


from a leavening of humour; but 
there is always a critical level beyond which a 
debate cannot stray without lessening its usefulness. 
Under the direction of a moderator introduced by 
Prof. Warman Watters, of the Mayo Clinic, as 
“a well-known surgeon and raconteur,” the panel 


opted squarely for entertainment. 


Nevertheless some valuable points emerged. The 
three collaborators agreed with the modern view 
that suction with a long intestinal tube is of benefit 
in the that fluid 


and electrolytic balance are all-important. Regard- 


treatment of certain cases, and 
ing the treatment of large-bowel obstructions Prof. 
ti. (Winnipeg) energetically 
defended c#costomy in certain cases, though this 
view was attacked by Mr. J. 
Prof. M. Joun Wavueu 


considered that in left-sided colon 


‘T HORLAKSON 
B. Otpnam; while 
(Rochester, Minnesota) 
obstruction due 
to a growth, colostomy 5-6 in. above the growth 
was a good operation, allowing the later excision 


of both 


anastomosis 


growth and colostomy with end-to-end 


Cardiovascular Surgery 
W. Cave 


In this symposium experts from both sides of the 
Atlantic field. 


Those accustomed only to the British way of con 


Chairman: Prof. Henry 


gave short papers covering a wide 


ducting similar meetings may have regretted the 


absence of general discussion of the papers which 
a less crowded agenda would have permitted. They 
were reminded, however, that the sectional meetings 
of the American college as refresher 


Ve courses 


for many American surgeons working in tsolation 
from the great centres of surgical research—a fact 


that justifies their rather didactic character, 


Mr. R, ( 
niques in intracardiac 
of the 


appearance ot 


Brock’'s exposition of modern tech 


surgery invested the relief 


various valvular stenoses with a deceptive 


simplicity. Simpler it has indeed 
become with the discovery that the chambers of the 
heart can be directly entered with instruments, thus 
rendering superfluous the retrograde introduction 
of valvulotomies through an artery—the means by 


which Brock first undertook the relief of an aortic 
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stenosis less than ten years ago. How little cardiac 
surgeons are inclined to rest on their achievements 
was shown by Mr. Brock in referring to the method 
he has used of open operation on the valves and 
A dry 
heart is secured by clamping the great vessels. This 


intercentricular septum under direct vision 


has been made possible by the introduction of hypo- 
thermia. The oxygen requirements of vital organs 
are thus reduced and the dangers from ischaemia 
of their tissues minimised. This illuminating glimpse 
of the intracardiac surgery of the future suggested 
that an with its 


extracorcorporeal circulation, 


enormously difficult management, may become 


superfluous. 
The 


resection and replacement by frozen arterial homo- 


treatment of aneurysms of the aorta by 
grafts is now a well-established procedure, as was 
shown by Prof. DeBakey (Houston), 
who reviewed some 60 cases in which this operation 
was done. Until very recently its scope was limited 
dealt 
interrupting the blood-flow through arteries supply- 


to aneurysms which could be with without 


ing vital organs, such as the renal arteries and the 
coeliac axis. This limitation has now been practically 
under hypothermia, and 


overcome by operating 


these arteries have been clamped long enough for 
without renal or 
Only the 


intolerant of the ischamia resulting from the neces- 


grafts to be inserted, impairing 


hepatic funetion, spinal cord remains 


sary section of numerous intercostal arteries in 
certain cases. 

The 
was discussed in a thoughtful paper by Sir JAMEs 


LLEARMONTH 


management of arteriovenous aneurysms 


Technical problems relating to the collection, 


preservation, and insertion of homografts have lately 
tended to dominate discussion of surgery of the 
aorta and of the peripheral arteries 
Prof. C. G 


dwelt 


It was signifi 
cant that 
OO cases, 
for reconstruction of the 


Ros, with experience of over 
indications 
He usefully 


rather on the clinical 
large arteries 
reminded his audience that what is technically 
possible is not necessarily therapeutically advisable, 
that of the 


replacement of segmental obliterations in arterio- 


and below the level iliac arteries the 


sclerotic patients is very apt to fail, either through 
local 


angina pectoris or fatal cerebral or coronary throm 


thrombosis or from subsequent crippling 


bosis, In these circumstances he regarded grafting 
as usually justifiable only in cases with established 
or threatening gangrene in which a major amputa- 
tion was the alternative. This might be postponed 
for a year or more by a reconstructive operation. 
rhe clinical aspect was also emphasized by Prof 
MicuaAeEt Boyp, who indicated the importance ot 
classifying claudicants according to the severity of 
their functional incapacity. He regarded sym- 
pathectomy as the sheet-anchor in treatment, but 


in his view this was not indicated in the mild cases 


SPECIAL REPORTS 


which almost any conservative treatment would 


nor in the severest cases for 
Achillis 


simplest relief. He regarded long-continued admin 


relieve, which tenotomy 


of the tendo provided the surest and 


istration of large doses of alpha toce 


pherol as a 


valuable means of prolonging the effects of sym 


pathect my 
Arterial spasm remains the dark horse of periph 
eral-arterial disorders. Its role in the causation of 


symptoms, and the efficacy of sympathectomy in 


combating it, has always been regarded with more 
this 


reserve in continent of 


that the 


country than on the 
] urope 
had 


than what we 


Sir James Paterson Ross said 


time 


come to review what we know, rathet 


suspect, about the origin of arterial 


diseases. Sympathectomy, which is of great value 
i acrocyanosis with spasm of the arterioles, was 
useless in the treatment of spasm of the larget 


trauma, He showed 
a film made by Mr. J. B. 
local 


arteries such as occurred after 


graphically by means of 
Kinmonth how this spasm 1s abolished by the 
application of papaverine-sulphate solution 


Frepertck W 


(,eorgia), 


Coorver, jun. (Emory, 


also speaking of vascular spasm, wisely 
hinted that sympathectomy might benefit some pa 
tients even if no actual spasm existe l, for in certan 
vascular tone would 


limb 


conditions abolition of normal 


improve the circulation in a 


Those 
the sobering impre 


who heard the symposium were leit witl 


that, 


achieved again and 


ssion while the seemingly 


imp ssible is being 


therapeuti 
and the 


judgment remains the 


diffcult 


most nece ary 


most task of the cardiovascular 


surgeon 


Pancreatitis 
In a Moynihan lecture Prof. Watrer C. Mac 
KENZIE (Edmontor \lberta) observed that witl 
increasing awareness of pancreatitis this disease 


was being diagnosed ever more frequently, pat 


ticularly since it had been recognised that the lesios 


might vary in mild cedema to tulmur 


here 


pancreatitis the es 


severity tron 


necrosis of the gland d to be ne 


that in 


ating 
ck ubt 


al 


acute ential path 


feature was the escape trom the lumen of 


the gland of activated pancreatic juice but it wa 


far trom clear why this occurred 
Professor Mackenzie described a case of acute 
pancreatitis following embolism of the corliac artery 


and reported work showing that pancreatitis could 


be produced experimentally by intra-arterial injec 


tion of fat emulsions after ligation of the pancreatic 


duct. In some cases of pancreatitis evidence of 
ntravascular fat could be found, and uggest 
that this might wider certan circumstances 
derive trom the lver. Worker W angensteen 
laboratory had noted the similarity between tl 


microscopic picture of pancreatitis and the Schwartz 
man phenomenon—both gave rise to venous and 
capillary thrombosis—and they had produced pan 


creatitis experimentally by appropriately admin- 


istered doses of bacterial 


toxins. Protessor Mac- 
Kenzie suggested that, while there were probably 
several wtiological agents in pancreatitis, in 


many 


cases the essential factor was the development of 


a vascular lesion while the gland was under a pro 
nounced secretory stimulu 

Of the 97 cases of acute pancreatitis that he had 
treated, Protessor Machkenzi classified 15% is 
acute «edematous lesions and only 6% as fulminat- 


series over 50% of the women, com 


pared with only 25%" of the men, had concomitant 


biliary disease, and the really severe forms of the 
disease were commoner in those with no disease 
of the gall-bladder or bile-ducts. Of the 


patients 
who died 3 were in their 


thirties. In all cases there 
was a distinct rise in the serum-amylase level, but 
this was often transient ind lasted only twenty tour 
hours. In a large series of control cases of other 


acute abdominal conditions 


a raised serum-amylase 


level was found only very rarely. The diagnosis of 


acute pancreatitis depended largely on awareness 


oft the possibility of the condition upported by a 


raised amylase level 


Mackenzie 


treatment. [he 


Professor recommended conservative, 


blood 


infusion of plasma or 


nonoperative volume must be 
restored by the blood, and it 


was probably in this way that albumin was bene- 
ficial. A careful check must be kept on the elec 
trolyte balance, and acute disturbances of carbo 
hydrate metabolism detected quickly. Every effort 


hould be made to prevent stimulation of pancreatic 
ecretion; continuous gastri 


fluid hould be 


‘Probanthine’ 


aspiration should be 


carried out; administered intra 


should le 


rpline should 


venously; atropine and 


given; and 


hee ed 


pethidine rather than me 


to control pat 45 case hacl treated 


heen 


in this manner, with a mortality of 9% 


If gall-stones or other biliary disease 


thi hould be treated ap ropriately i 


acute attach increatitis had settled down. De 


spite this treatment some 


veloped recut 
rent pancreatit m 2 ch case phincterotomy 
gave relhet; but Protessor Mackenzie had not found 
th operation ot benetit in patie ithout gall 
tome and he uggested that im ca bilateral 
thoracolumbar 1" ithecton might be nece ry 
to relieve pain. In the group of patients with chronic 
is opposed to recurrent pancreatitis Professor Mac 
Kenzie had treated 4 presenting ith obstructive 
jaundice. even at it al not a i been 
possible to be certain that the merea i ot 
involved by a growth, but all 4 ist had done well 
following cholecystojsejunoston \ further 12 case 
t chrome pancreatitis it omenlent gallstone 


had done ell after « le tecton hot certain 
elect case th pul ‘ yt othe 
pancreas might be if 


was present 
soon as th 
* 
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Progressive Exophthalmos 


Prof. Howarp C. Narvzicer (San Francisco), 
in a Hunterian lecture on progressive exophthalmos, 
first this 
Twenty-four ago a was led 
totally blind 
thalmos and protruding red masses of conjunctiva, 


This had 


Graves’s disease six months before; six weeks later 


described how he became interested in 


subject years patient 


into his clinie, with severe exoph 


patient undergone thyroidectomy for 
he died from intracranial infection, which was the 


When, 


saW a 


untreated disease 
shortly Naffziger 


nurse with a similar condition, rapidly going blind 


usual outcome of the 


afterwards, Professor 
with progressive exophthalmos and choked discs, 
he did his first orbital decompression Entering the 
anterior fossa by the lateral route he uprooted the 
orbit and removed as much bone as possible from 


The 


the pressure on the 


annulus of Zinn was cut to release 
(but this 


Che operation had been 


the walls 


nerve had not sub 


equently been necessary) 
altered latterly only in that the bony removal had 


extensive. The ethmoids were not 


risk of 


frontal sinus 


been made more 


entered because of the infection; but it 1s 


possible to encroach on the as Poppen 


had suggested and thus get more room 


Ihe main feature of the disease was the greatly 


increased retrobulbar pressure, and for this reason 


orbitonometric measurements—tLe., measuring the 


tension in the orbit-——were of more value than exoph 
which measured the amount 


eyeball, Hh 
there 


thalmometer readings, 


of protrusion of the most surprising 
that 


orbits at 


was no fat to be seen 


but that the 


statement was 


in these operation, muscles 


were enormous, and that when the disease had been 
might show hyaline 


some time, these 


Almost all the 


accounts of orbital dissections 


present tor 
reported necropsy 
in exophthalmos had 


and the 


degeneration 


emphasised their increased fat content, 


Pochin, and others suggested this 


When th 


thalmos was progressive, increase of fat was clearly 


work of Rundle, 


as a cause of the exophthalmos exoph 


not the exciting factor; and this might possibly 


be another pointer differentiating ingravescent 


exophthalmos from the protrusion usually 


in Graves’s disease 
Naffziger had operated on only 40 pa- 


years 1930-50 despite the fact that his 


Pre lessor 
tients the 


hospitals were responsible for some 250° thyroid 


ectomies @ year The condition was extremely rare, 


and the only indications tor this operation were a 


threat to the « or to vision. 65% of his patients 


were females and 29 had required bilateral opera 


tions, He had not succeeded in controlling the 
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condition with any form of endocrine therapy or 
X rays 
As regards 


investigation of the wtiology of 


exophthalmos, the most profitable line seemed to 
be that pursued by Dobyns, of Cleveland, who had 
isolated from the anterior pituitary an exophthal 


mos-producing factor distinct from the thyroid 


stimulating hormone 


Retrolental Fibroplasia 
The demonstrations included one of experimental 
Dr. Norman 
Ashton in the department of pathology of the In 


work on retrolental fibroplasia by 
stitute of Ophthalmology. 

It was shown that high concentrations of oxygen 
at atmospheric pressure induce in the growing 
retinal vessels of the kitten a peculiar type of vaso 
constriction which progresses to complete oblitera 
tion of the whereas concentrations 
35% effect his 


is rendered permanent by thrombosis or adherence 


vessels, below 


have no such vascular closure 


of the opposing vascular walls, so on transferring 


the animal to air severe anoxia develops in the 


retina and extensive and abnormal proliferation of 


vessels occurs, producing a picture which exactly 
of retrolental fibroplasia 
thus 


described 


parallels the early stages 
baby The two conditions 


and Dr Ashton 


which further 


in the premature 


appear identical in origin 


some recent have eluci 


dated the 


experiment 
problems involved 
It has been found, for that the admini 
ethyl 


intravascular 


instance, 


tration ot biscoumacetate (‘Tromexan’) pre 


vents coagulation within the obliter 
abnormal 


While 


administered to 


ated vessels, which reopen normally in air 
vasoproliteration does not then occur it 1s 
that should be 


the premature baby only when essential, and then 


now clear Oxyeen 


only in the smallest quantity consistent with sut 


vival, it would appear that anticoagulants, such as 
heparin, may be the best preventive measure where 
the risk of exposure to high concentrations ot 
must be taken 

Dr. Ashton and Mr. C. Cook 


which permits microscopical exam 


oxyveecn 
demonstrated a 


new technique 


ination of the living retinal vessels through a “lim 


bal window”; by this means the visitors saw grow 


ing retinal vessels in a kitten’s eye gradually and 


finally obliterated when the animal was subjected 


to lugh concentrations of oxygen 


Veeting of the 
International Society of Surgery mn Paris and Stras- 
hourg will appear im a f 
\. M. A. ARCHIVES oF 


Special 


Reports from Paris on 


rthcoming issue of the 
SURGERY 


Eprror 
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A vital aid in reducing surgical risk is now 
at the disposal of every hospital, large and 
small. Blood volume studies by the Evans 
Blue technic require neither elaborate fa- 
cilities nor highly trained specialists. The 
notion that only major institutions can run 
the test “is a completely false assumption,” 
according to experience in a small South- 
ern hospital. ' 


“Readily mastered by the average techni- 
cian,’ the Evans Blue technic permits a 
far more reliable evaluation of actual blood 


For the smaller hospital—an “enormous advance” 


deficits than is possible with older meth 
ods.** Blood transfusions can be given 
exactly when needed, and in the exact 
amounts needed. 


The range of surgery has thus been vastly 
extended. Procedures which once seemed 
daring can now be performed — even in 
older patients—with less fear of surgical or 
postoperative shock. 

1. Parsons, et al fan. Surge. (June) 1982 
2. Whiting, J. A., and Hot R.: Sure., Gynec. & Obst 
97-709 (Dee 195%. 4. Beling, A., et al Geriatric 


7.179 (May-June) 1952. 4. Barbour, C. M., Jr., and Ten 
nam, R.: J. Urol, 11:497 (April) 1954 
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lahoratory supply 
houses, Literature 
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sent on request, 
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A.M.A,. Archives of 
INTERNAL MEDICINE 


reports progress in 
research and observation. 


A monthly publication con- 
taining original studies, case 
reports, book reviews, news 
and comment . . . compiled 
. . who demands sanitation for the general practitioner 
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GUIDE TO the QUARTERLY CUMULATIVE 
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It’s a comforting bit of irony that man-made machines can 
avoid man-made mistakes. That’s why we built this giant Push 
Button autoclave for our LV. solutions. Once the pre-capped 
bottles are loaded in, one push of the button lowers and locks 
the 41-ton door, brings up the heat, traces the temperature 
(even checks inside the bottles) and finally, measuredly cools 
the tunnel-like chamber down. Result? Six LV. basketloads 


thoroughly, uniformly, safely 
sterilized. And no mistakes btrett 


re 
button button 


LATEST REPORT | RELATIVELY SAFE 


AND SIMPLE TECHNIC 


Combined Use of Local Anesthesia and Tourniquet in SURGERY OF THE HAND 
Use of NOVOCAIN in conjunction with a tourniquet in hand surgery elim- 
inates the need for general anesthesia in many cases, maintains voluntary 
motor power, produces a clear operative field and eliminates the trauma of 
repeated spongings.* 


*Walsh, A.C.: Canad. Med, Assn. Jour. 70:539, May, 1954. 


An ordinary blood pressure cuff, bandaged over with gauze to prevent bulging, is inflated to 
250-300 mm. Hg and the tubes are clamped with rubber covered forceps. No preoperative 
sedation or analgesia is required if tourniquet remains in place for less than 20 minutes. 


To block the nerve trunk, a 25 gage x 3/, inch needle is inserted at a right angle over the 
nerve trunk, After the patient is instructed to report tingling along course of nerve, a quick 
short jab is made towards the trunk. As soon as paresthesias are reported, from 1 to 2 cc. of 
2% NOVOCAIN solution are injected directly into the nerve trunk. The needle is withdrawn 
slightly and 2 or 3 cc. are injected around the nerve. Anesthesia takes full effect within from 
5 to 10 minutes. 


N V Cc AIN Solutions in various concentrations with and 


without vasoconstrictors. Also tablets, crystals and powder. 


S NewYork 18, N.Y. Windsor, Ont. 


Novocain (pioneer brand of procaine hydrochloride), trademark reg. U. S. Pat. Off 


1 

i 

+ 
: 

MO 

3 


